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1 INTRODUCTION  

Maul Foster & Alongi, Inc. (MFA) has prepared this upland remedial investigation (RI) work plan for 
the Grays Harbor Historical Seaport Authority (GHHSA). This work plan develops the framework to 
characterize the nature and extent of environmental impacts at the upland portion of the Seaport 
Landing site, formerly the Weyerhaeuser Aberdeen Sawmill, located at 500 North Custer Street in 
Aberdeen, Washington (the Property) (see Figure 1-1). The Weyerhaeuser Sawmill Aberdeen/Seaport 
Landing site is listed on Ecology’s database as Facility Site ID 1126/Cleanup Site ID 4987. 

The Site, as defined by the Model Toxics Control Act (MTCA) 173-340-200 of Washington 
Administrative Code (WAC), includes the upland portion of the Property and the aquatic land lease 
area, where contamination originating from the Property may have come to be located at 
concentrations that exceed regulatory cleanup levels. This work plan focuses on the upland portion 
of the Site, i.e., the Property; a separate RI work plan has been prepared for the in-water portion of 
the Site.  

A sawmill has existed on the Property since before 1900. Activities associated with this use have 
resulted in the release of hazardous substances, impacting environmental media at the Property. 

The purpose of the RI is to collect sufficient information to enable development and evaluation of 
technically feasible cleanup alternatives in accordance with WAC 173-340-360 through 173-340-390. 
The RI will provide sufficient data to refine the conceptual site model (CSM) for use in evaluating 
technically feasible cleanup alternatives and selecting a final cleanup action applicable to the Site. 

1.1 Regulatory Framework 

On March 28, 2019, the GHHSA entered into Agreed Order DE 15953 with the Washington State 
Department of Ecology (Ecology). The Agreed Order requires the GHHSA to conduct an RI and 
feasibility study (FS) and develop a preliminary draft cleanup action plan for the Site that complies 
with MTCA cleanup regulations (WAC 173-340). This RI work plan has been prepared to satisfy the 
requirements of the Agreed Order for the upland portion of the Site.  

The RI work plan is a deliverable required by the Agreed Order. It includes a health and safety plan 
(HASP; Appendix A) and a sampling and analysis plan (SAP; Appendix B), which were prepared in 
accordance with MTCA cleanup regulations (WAC 173-340-350) and pursuant to the Agreed Order. 
Per the Agreed Order, this work plan references past investigations and includes a summary of 
remaining data gaps to understand the nature and extent of contamination at the Site. Quarterly 
progress reports will be submitted during the RI and an RI report will be submitted after completion 
of the RI. 
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1.2 Remedial Investigation Objectives and Scope 

The objectives of the RI are to define the nature and extent of the contaminants concern (COCs) in 
the media of concern, to evaluate the impact on human health and the environment, and to collect 
and evaluate sufficient information to enable selection of a cleanup action for the Site. This 
comprehensive sitewide evaluation will support recommendation of a cleanup alternative to meet 
MTCA criteria and be consistent with the GHHSA’s future land-use goals. 

The scope of work presented in this RI work plan will characterize the nature and extent of COCs in 
groundwater and soil at the Site, identify the applicable or relevant and appropriate requirements 
(ARARs) for the Site to define the appropriate cleanup standards for a cleanup action, and comply 
with the requirements of WAC 173-340-350 and the Agreed Order. 

The RI work plan describes the project objectives and organization, functional activities, and quality 
assurance/quality control protocols that will be used to complete the RI. The purpose of the RI work 
plan is to: 

• Provide a summary of  previous investigations at the Site. 

• Describe the preliminary CSM. 

• Identify data gaps that require investigation to enable evaluation and selection of  a cleanup 
action. 

• Provide the rationale for the scope of  work to be performed for the RI. 

• Provide detailed methods for sampling and analysis, and a schedule for the RI. 

• Provide a summary of  the elements to be included in the RI report. 

1.3 Organization of the Remedial Investigation Work Plan 

The format of the RI work plan and supporting documents is in accordance with WAC 173-340-810 
through 173-340-840 and the Agreed Order. Section 2 of the RI work plan provides a description of 
the Site and vicinity, a summary of background information, and a summary of previous investigations 
conducted at the Property. Section 3 describes the technical issues for the RI, including applicable 
screening levels, potential media of concern and pathways, the COCs, and preliminary ARARs. Section 
4 summarizes the preliminary CSM. Section 5 describes the scope of work for the RI. The reporting 
requirements for the RI are presented in Section 6. Section 7 provides a list of documents used in 
preparation of this RI work plan. 

The HASP is provided in Appendix A. The SAP provides specific requirements for sample collection 
and analytical activities and is included in Appendix B. The SAP also details the quality 
assurance/quality control protocols for the RI. Boring and well construction logs from previous 
investigations are included in Appendix C. Analytical data from previous investigations is tabulated in 
Appendix D. Appendix E provides the report for the geophysical survey conducted in October 2019. 
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Appendix F provides a description of the groundwater and surface water interaction study. All 
appendices should be referenced in conjunction with the entire RI work plan. 

2 SITE DESCRIPTION AND BACKGROUND  

2.1 Property Description 

The Property includes upland areas and leased tideland property (outlined in Figure 1-1), and is located 
along the shoreline of the tidally influenced Chehalis River in Aberdeen, Washington. The Property is 
located in the alluvial meander plain of the Chehalis River in the northwestern margins of the Willapa 
Hills physiographic region of southwest Washington. Located at 500 N Custer Street in Aberdeen, the 
Property is approximately 2 miles upriver from Grays Harbor. The City of Aberdeen is situated in 
southwestern Washington, approximately 15 miles from the Pacific Ocean and approximately 70 air 
miles west-southwest of Tacoma, Washington. U.S. Highway 101 and U.S. Highway 105 are located 
less than 0.25 miles south of the Property.  

The Property is situated in sections 9 and 10 of township 17 north, range 9 west, Willamette Meridian, 
and occupies approximately 24 acres of upland land and 14.4 acres of Washington State-owned aquatic 
lands along the Chehalis River (including filled tidelands, tidelands, and river bedlands). The Property 
is bordered on the west by a former boat yard; to the east by a log storage yard; to the north by the 
Chehalis River; and to the south by residential and commercial development. 

Given the large number of COCs identified, the length of time the Property has been industrially 
utilized, and the proposed plans for redevelopment of the Property, the Property has been divided 
into multiple remedial action units (RAUs). This approach, creating RAUs and then identifying COCs 
associated with each RAU, best utilized available resources to move the Property toward completion 
of the RI/FS and productive reuse. In keeping with this approach, the upland RAUs are discussed 
and defined below, depicted on Figure 2-1, and described in Table 2-1. Property features are presented 
on Figure 2-2. 

2.2 Geology and Hydrogeology 

The Chehalis River Valley is filled with variable thicknesses of recent alluvium consisting of river-
deposited gravels, sands, and silts. Near the ocean, the thicknesses of these alluvial deposits can be 
significant (greater than 100 feet) because of valley filling, as rising sea levels decrease the ability of the 
river to transport sediments downstream. Well logs from resource-protection wells in the vicinity of 
the Property indicate that alluvium in the area is at least 60 feet thick and consists of sands, silts, and 
clayey silts. Logs from borings located along State Highway 12 to the north indicate that the bedrock 
encountered below the alluvium is silt/sandstone.  
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Historical maps indicate that much of the area of the main mill facilities was tideland prior to, and 
during, the early development of the Property in the late 1800s and early 1900s. Most of the early 
structures were constructed on wood-piling support platforms.  

The subsurface investigations completed at the Property indicate that subsurface soil, at areas of 
investigation, consists generally of fill material. The fill material consists of gravelly sand and sandy 
gravel or sand ranging from approximately the surface to 4 feet below ground surface (bgs). At depth, 
woody debris, gravels, sands, and silt are logged to 14 feet bgs, the maximum depth explored. These 
subsurface observations were consistent with geologic logs from the environmental borings previously 
completed at the Property.  

Depth to water observations during past investigations measured in reconnaissance borings was 
approximately 4 to 6 feet bgs. Based on geologic logs from previous environmental investigations, 
groundwater flow in the area is generally to the northwest; however, flow direction and gradient may 
be tidally affected. 

2.3 Site History 

A detailed description of historical operations is presented in the Level 1 environmental site 
assessment (ESA; PES, 2010) and summarized below. A sawmill has existed on the Property since 
before 1900. Weyerhaeuser Company acquired the Property in 1955 and operated several sawmills 
and associated support facilities through January 2009, when the small log sawmill was permanently 
closed. When the facility was operational, raw logs were brought to the Property in log rafts in the 
Chehalis River and tied up to pilings in the river in front of the Big Mill until the mid-1960s. After the 
mid-1960s, raw logs were brought to the Property by truck and staged on log decks at various locations 
in and adjacent to the Property. The Big Mill was originally configured to manufacture shingles and 
slats for housing construction. During World War II, the Big Mill was converted to manufacture ship 
keels for the war effort. The precursor to the Small Log Mill was added in 1972. The last upgrade to 
the Small Log Mill was in 2003. In 2006, the Big Mill and attached finger pier were closed; the 
associated structures were removed from the Property between 2006 and 2008. This area is now 
known as the Former Mill Area (Figure 2-2). The Property continued to operate a second mill (the 
Small Log Mill) into early 2009. GHHSA acquired the property on March 29, 2013. See Figure 2-2 for 
the locations of these features. 

2.4 Previous Environmental Investigations 

Several environmental investigations have been conducted at the Property, documenting assessments 
of soil, soil vapor, and groundwater at the Property. Sampling results and conclusions of previous 
environmental investigations at the Property are summarized in the Targeted Brownfields Assessment 
(TBA) report (Ecology and Environment, Inc. [E&E], 2018) and are described below. Previous 
investigations related to the in-water portion of the Site are described separately in the in-water RI 
work plan. The monitoring wells and boring locations for these investigations are shown on Figure 2-
3 and 2-4, respectively. Analytical data tables from the previous investigations conducted post-2010 
are included in Appendix D. 
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2.4.1 Independent Remedial Action Report (EMCON, 1997) 

In 1997, EMCON Northwest, Inc. (EMCON) presented an independent remedial action (IRA) report 
for the Weyerhaeuser Aberdeen Sawmill to the Weyerhaeuser Company. This report summarized 
environmental characterization and remedial efforts that had occurred at the Property from 1989 
through 1993, all focused on the planer/grader building and immediately adjacent land area (EMCON, 
1997). 

The first sampling at the Property took place in October 1989, to investigate potential releases of 
pentachlorophenol (PCP) and NP-1 anti-sapstain compounds. By that time, use of PCP as an anti-
sapstain agent had been discontinued at the Property. Samples collected during this 1989 investigation 
confirmed the release of PCP to surface soils. Following these efforts, additional sampling and testing 
was performed in May 1990. These efforts documented impacts across a greater area, including PCP-
impacted soils and sawdust in the planer/grader building.  

Five groundwater wells (D-01 through D-05) were installed in May 1990 (see Figure 2-3 and Appendix 
C for well logs). According to EMCON’s report, samples of soil collected during well installation 
confirmed the presence of PCP impacts in subsurface soils, extending up to 16 feet bgs at well D-05. 
PCP was also identified in groundwater at three locations (D-02, D-04e, and D-05), with the highest 
PCP concentration in groundwater at well D-05. Further surface and subsurface soil sampling was 
undertaken in July 1990, confirming the presence of PCP-contaminated soil between 2 and 6 feet bgs, 
with the highest concentration again near well D-05. 

In August 1990, four additional groundwater monitoring wells (D-06 through D-09; see Figure 2-3) 
were installed at greater distance from the area of PCP impacts at the planer/grader building. Several 
semivolatile organic compounds (SVOCs) were detected in both soils and groundwater samples 
collected from these locations, including naphthalene at low concentrations in well D-09; however, 
PCP was not detected at these locations. The sampling and/or laboratory report(s) that included the 
SVOC and PCP analytical data discussed by EMCON was/were not available as an attachment to 
their cleanup report or from Ecology file records, limiting the ability to confirm their findings, or 
identify other COCs (EMCON, 1997). 

After EMCON’s review of subsurface sampling data generated to date, and consultation with Ecology, 
PCP was identified as the only contaminant of concern for remediation. Eight separate areas were 
identified for remediation by excavation within the northern portion of the planer/grader building. 
Work was staged to coincide with an upgrade to the anti-sapstain spray booth, and various process 
modifications were made to minimize the chance for similar future releases. Remediation included the 
removal of impacted soil using a small backhoe, a vacuum truck, or, when access was severely 
constrained, by hand (EMCON, 1997). 

A total of 522 tons of PCP-contaminated soil were removed from the Property during three separate 
removal events; however, due to the relatively shallow water table, physical access constraints, and 
concerns about undermining building foundations, soils contaminated with PCP were left in place at 
some locations. PCP concentrations in soils at three of the eight cleanup areas exceeded the MTCA 
Method C (MTCA C) cleanup level in effect at that time, which was 1,090 milligrams per kilogram 
(mg/kg) (EMCON, 1997). Note that since that work was completed, MTCA cleanup levels for PCP 
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have become more stringent. The current MTCA C cleanup level for PCP is 330 mg/kg and the 
MTCA Method B (MTCA B) soil cleanup level for protection of direct contact, cancer, is 2.5 mg/kg. 

With respect to groundwater, although PCP was detected in groundwater, this detection was a regular 
occurrence in only one well (D-05), with infrequent PCP detections at other well locations. Surveys 
of the groundwater elevations indicated a north/northwesterly flow direction, towards the Chehalis 
River. Based on a statistical analysis of groundwater analytical data, EMCON determined that PCP 
did not appear to be migrating to or affecting the Chehalis River’s water quality (EMCON, 1997). 

2.4.2 Independent Remedial Action Report Addendum (EMCON, 
1998) 

Following completion of the IRA, EMCON presented the results of the work that had been done to 
Ecology, with a request that a no further action (NFA) status be granted for the Property. As outlined 
in EMCON’s April 1998 memorandum, after review of the IRA report, Ecology requested that one 
additional groundwater sample be collected to further corroborate that PCP was not migrating 
towards the Chehalis River. Ecology also requested the Site’s restrictive covenant be revised to 
incorporate changes to the standard language used by Ecology for such covenants in 1998. The 
additional sample was collected from temporary well point GP-1, installed near the northwest corner 
of the planer/grader building, between wells D-06 and D-07. PCP was not present above the analytical 
method reporting limit in this sample (EMCON, 1998). 

2.4.3 No Further Action Letter for Remedial Actions (Ecology, 1999) 

After obtaining groundwater data and revising the restrictive covenant for the Property, Ecology 
granted an NFA with restrictive covenant status for this PCP release. In light of the PCP 
contamination that had been left in place, maintaining the Property’s NFA status required the property 
owners to comply with certain limitations on use, redevelopment, and conveyance, as memorialized 
in the restrictive covenant filed for the Property (Ecology, 1999). 

2.4.4 Level I Environmental Site Assessment (PES Environmental, 2010) 

In August 2010, PES provided the Weyerhaeuser Company with the results of their Level I ESA of 
the Aberdeen Sawmill property (i.e., Seaport Landing). The goal of the report was to identify 
recognized environmental conditions (RECs) associated with the Property. In doing this, PES 
reviewed various federal, state, and local data sources; environmental regulatory agency files for the 
site and vicinity; and available permits, plans, and reports for the Property. PES also conducted historic 
research regarding property use and development, performed a site walk, and interviewed individuals 
knowledgeable of the site (PES, 2010). 

Given the data-dense nature of the ESA report, and that details on site use and development history 
have been previously summarized, this recap focuses on the RECs identified in the ESA and provides 
additional background context for these RECs. The RECs identified in the ESA report are included 
below (see Figure 2-2; PES, 2010): 
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1. A documented release of PCP to soil and groundwater in the vicinity of the planer/grader 
building.  

2. A release of petroleum hydrocarbons from an underground storage tank (UST) that had been 
located near the southeast corner of the maintenance shop. Interviews conducted during the 
ESA also revealed that additional USTs may have been present near the maintenance shop, 
including one near the southwest corner and four near the northeast corner of the maintenance 
shop. Reports available to PES only documented the removal of the one UST southwest of 
the maintenance shop, with subsurface soil and groundwater impacted by petroleum products 
exceeding current-day MTCA Method A (MTCA A) cleanup levels; free-product was observed 
in the removal excavation at the time of UST removal. Based on review of PES’s report, it 
also appears that four “nested” USTs may have been removed from near the northeast corner 
of the maintenance shop in conjunction with demolition of the old structure and construction 
of the currently existing building in 1994. 

To assess whether additional USTs and subsurface environmental impacts remain near the 
maintenance shop, subsequent subsurface characterization work, including a geophysical 
survey, was undertaken in 2015 and 2017. 

3. For a period of nine years, ending in June 1989, paint wastes were released from the Property 
to Shannon Slough (see Figure 2-2). As a result, in 1990, Weyerhaeuser Company was 
convicted for illegal discharge under the Clean Water Act (Lewis, 1990). This waste had been 
generated while stencils were cleaned near the southeast corner of the planer/grader building. 
Contaminants found in the slough at/near the discharge point included 1,1,1-trichloroethane 
(TCA), naphthalene, and other petroleum products. Although the exact waste handling 
process was not well defined in available reports, the waste appears to have been stored in 
various tanks, including what has been referred to as the “Paint Waste UST”. Wastewater from 
this process was also discharged to Shannon Slough by way of a trench in the stencil cleaning 
area that led to the stormwater management system and an outfall on the Shannon Slough. 
Sediment sampling along Shannon Slough, undertaken to characterize the extent of these and 
other releases from the site, identified TPH, polycyclic aromatic hydrocarbons (PAHs), volatile 
organic compounds (VOCs), and metals in sediments. 

While the associated cleanup reports did not appear to be available to PES, in 1993, a letter 
from the U.S. Environmental Protection Agency (USEPA) noted that conditions leading to 
the 1990 conviction had been corrected, and the site was removed from the USEPA’s list of 
“violating facilities.” Although the exact relationship between a 1992 Resource Conservation 
and Recovery Act (RCRA) preliminary assessment (PA) of the Property and this statement by 
USEPA are not spelled out in PES’s Level I ESA, analytical data for samples collected during 
the RCRA PA documented sediment conditions were compliant with Washington Sediment 
Quality Standards (SQS) or, when a related SQS value was not available, the MTCA A cleanup 
levels in effect at the time of sampling. 

The RCRA PA also noted that the fuel and chemical storage building located had functioned 
as both a hazardous waste storage area and a vehicle washstand (see Figure 2-2). As releases 
had reportedly occurred in that area, the RCRA PA recommended follow-on sampling and 



 

R:\1044.02 Gray's Harbor Historical Seaport\Document\13_2019.12.31 RI Upland Work Plan\Rf-Final Seaport RI Upland Work Plan.docx 

PAGE 8 

testing near the fuel and chemical storage building. This recommendation for follow-on 
sampling does not appear to have been called out in the PES Level I report. 

4. At some point, apparently after the illegal discharge activities, the Paint Waste UST served as 
an intermediary holding tank before the paint waste was transferred to a second storage tank 
and then disposed of off site (WEST, 1992). The Paint Waste UST was removed from a 
location nearly adjacent to the southeast corner of the planer/grader building, and owing to 
this location, impacted soils were left in place to minimize the risk of undermining the adjacent 
building’s foundation. During removal of the Paint Waste UST, TCA and petroleum impacts 
were noted in soil and groundwater. While TCA was not detected in soil samples collected 
from the sidewalls and bottom at the limits of the removal/remedial excavation, TPH in the 
form of either hydraulic oil or lube oil remained in soils at concentrations in excess of current-
day MTCA A cleanup levels.  

In addition, it appears that the well network installed to assess groundwater quality in relation 
to PCP releases (EMCON, 1997) may in fact have been originally installed to assess impacts 
related to the Paint Waste UST release (DOF, 1990). While available information does not 
define the separation distance between the Paint Waste UST removal excavation and the 
nearest well(s), several VOCs were detected in these wells, including the TCA breakdown 
product 1,1-dichloroethane. Vinyl chloride was also detected in one of the 36 samples 
collected from the well network (PES, 2010; WEST, 1992). 

5. The Level 1 ESA also detailed multiple releases of petroleum products to the Chehalis River 
along the Property shoreline. Information on these spills/releases appears to have been found 
during review of the facility’s Stormwater Pollution Prevention Plan and other Weyerhaeuser 
Company-maintained files, as well as detailed during interviews with individuals that are 
knowledgeable of the Property. 

6. The past presence of an additional sawmill facility east of Shannon Slough, at the current-day 
location of the chip truck lift and chip piles, was also noted as a REC. While that property was 
also owned by Weyerhaeuser Company, only a small portion of that land area was conveyed 
to the GHHSA. Potential contaminants of concern in that area included hydraulic oils, 
petroleum products, and other potentially hazardous materials. 

During PES’s review of the Property’s general history, the following potential sources of 
environmental impact were identified (PES, 2010): 

1. Given that the Property had been used for industrial purposes for more than 100 years, 
unknown/unassessed areas of environmental impact may be present. 

2. As previously discussed, the mill had originally been constructed on an over-water, piling-
supported pier. Over time, this area was filled. The source, content, and/or environmental 
quality of this fill material is unknown. 

3. Wood-fired boilers and refuse burners were historically used on the Property. Where or how 
the ash was disposed of is not known. 
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The ESA also identified the following data gaps regarding potential environmental issues at the 
Property (PES, 2010): 

4. The former oil tank and chemical storage shed was located in the northwest corner of the 
storage shed (see Figure 2-2). Other than its presence on a historic facility map, no information 
was available regarding this building and/or potentially associated tanks. 

5. Per Weyerhaeuser Company’s responses provided on a March 2000 questionnaire, multiple 
USTs were reportedly removed from the Property between 1977 and 1979 (Weyerhaeuser 
Company, 2000). In addition, PES’s review of UST databases maintained by Ecology revealed 
that three USTs were removed from the Property; two of these tanks (a 10,000-gallon diesel 
UST and a 600-gallon gasoline UST) were listed as removed in December 1988. There is 
conflicting data on whether the third UST, which was removed in 1993, stored used oil or 
leaded gasoline. Interviews with individuals knowledgeable of the Property provide anecdotal 
accounts of additional USTs potentially removed from the Property.  

No information was available regarding the location of the remaining USTs or the potential 
presence of related environmental impacts. The relationship (if any) between the tanks listed 
in Ecology’s database, the tanks listed in the March 2000 questionnaire and Ecology’s files, or 
the tanks described by site knowledgeable individuals is not clear (Weyerhaeuser Company, 
2000). 

6. The March 2000 questionnaire also stated that although the fill pipe was left in place, a UST 
formerly located adjacent to the guard shed had been removed (Weyerhaeuser Company, 
2000). Further documentation on this UST removal and/or related sampling and testing work 
was not available. This fill pipe was noted on site during E&E site visit’s in February 2017. 

7. During document review, PES noted multiple references to an independent cleanup action 
report that had been submitted to Ecology in 1991. This report appeared to have been related 
to characterization and cleanup efforts taken in response to releases of paint waste discussed 
in items no. 3 and 4 of this section. Although references to the Paint Waste UST removal 
efforts were noted in a draft groundwater characterization report that provided the 
background for discussion in item no. 4 of this section, PES was unable to obtain copies of 
the cleanup action report(s) from either Ecology or Weyerhaeuser Company. 

2.4.5 Sediment Sampling Report (MFA, 2014) 

In February 2014, MFA presented GHHSA with the results of “bookend” sediment sampling work 
performed in connection with the Former Mill Area (i.e., a comparison of sediment conditions prior 
to and at the end of the lease period). This sampling event was undertaken to document sediment 
conditions in the intertidal land lease at the end of Weyerhaeuser Company’s occupancy of the 
Property. Sampling locations included nearshore surface and subsurface sediments along the “pocket 
beach” north of the maintenance shop, and surface sediments farther offshore from the Property, 
within the Chehalis River.  
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Findings from that study potentially relevant to sampling efforts undertaken on the upland area 
included the presence of significant quantities of woodwaste in surface and subsurface sediment 
sample locations; sheens, petroleum-like odors, and dark-colored water noted in both surface and 
subsurface sediment samples; and the presence of diesel- to heavy oil-range TPHs and polychlorinated 
biphenyls (PCBs) in both surface and subsurface sediments (MFA, 2014). E&E’s TBA report did not 
identify the source of those impacts; however, given the development history of the Site and that these 
sample locations are downgradient of the maintenance area, spills/leaks/releases from the Big Mill or 
downgradient migration from other upland sources may have caused this contamination (E&E, 2018). 

2.4.6 Draft Disproportionate-Cost Analysis (MFA, 2016a) 

In April 2016, MFA presented GHHSA with a Draft Disproportionate-Cost Analysis, focused on the 
contamination left in place beneath the planer/grader building (MFA, 2016a). The cost analysis 
compared overall cost, protectiveness, permanence, long-term effectiveness, short-term risk 
management, implementability, and the anticipated public concern for use of two different remedial 
approaches to address contamination near and beneath the planer/grader building. Given the 
proposed change in use, MFA compared contaminant levels to either MTCA A or B cleanup levels 
for unrestricted land use when determining the amount of material requiring remediation. The first 
approach proposed removal and off-site disposal of an estimated 10,640 cubic yards of contaminated 
material; the second approach was to leave contamination in place and control potential exposure 
using an engineered cap and institutional controls. Ultimately, while differences were noted in many 
metrics, given off-site disposal was estimated to cost approximately four times that of an engineered 
cap construction, the second option (i.e., engineered cap) was the recommended remedial approach 
(MFA, 2016a). 

In addition, this cost analysis included a brief discussion and summary of analytical data for 
groundwater sampled from temporary wells placed along the current shoreline, north of the 
planer/grader building and maintenance shop. While no PCP was detected in groundwater sampled 
from these locations, TPH was detected at concentrations above the MTCA A cleanup level (MFA, 
2016a). Additional discussion of soil, sediment, and groundwater sampling data from these locations 
is included in Section 2.4.8. 

2.4.7 Stormwater System Evaluation and Site Reconnaissance (MFA, 
2016b) 

MFA’s review of existing stormwater system plans available for the Property indicated inconsistences 
between ‘as-built’ drawings of stormwater features at the Property and the actual location of features. 
From an environmental perspective, stormwater conveyance is important for understanding potential 
migration pathways from the Property to the aquatic environment.  

MFA field-verified the stormwater system features, including catch basins and outfalls, and recorded 
locations using a handheld global positioning system receiver. When possible, stormwater conveyance 
features were opened to verify the diameter of pipe connections present and approximate direction of 
piping entering and leaving the feature. Facility floor drain features and possible connections to the 
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stormwater conveyance system were noted. Locations of stormwater features observed at the Property 
are included in Figure 2-5.  

During Property reconnaissance, two catch basins with associated outfalls (OF 2 and OF 14) were 
observed adjacent to the west of the Property and appear to discharge on the neighboring Pakonen 
Boatyard facility (see Figure 2-5). The ultimate location of the outfall was not visually observed due to 
dense vegetation and high tide at the time of observation. The outlet from the catch basin attached to 
OF 14 is comprised of a cement, 8-inch-diameter pipe, while OF 2 piping is comprised of a 12-inch-
diameter, corrugated metal pipe. No water was present in these catch basins during observation; 
however, indications of recent stormwater flow though these catch basins was observed. OF 2 drains 
an area where lumber was formally stored and loaded onto ships, while OF 14 drains a driveway that 
accesses the Property on the west side. 

2.4.8 Focused Investigation Report (MFA, 2016c) 

In July 2016, MFA presented GHHSA with their Focused Investigation Report, summarizing and 
discussing subsurface characterization work performed in the uplands area of the Property. Prior to 
conducting their investigation, MFA reviewed PES’s Level I ESA and identified areas of potential 
concern on the site, prioritizing those perceived to have the greatest risk of impact on the northern 
adjacent leased tidelands. Sampling locations were selected, and overall project scope was informed 
by review of the Level I ESA and the results of a geophysical survey conducted at the site in 2015 
(MFA, 2016c). 

The geophysical survey was performed in May 2015, in light of the uncertainty regarding the number, 
location, and status of USTs reportedly located on the Property. This survey was performed based on 
the potential presence of six USTs identified during the Level I ESA conducted on the Property (PES, 
2010). Five USTs were suspected in the vicinity of the maintenance shop at the Property, while one 
UST was suspected to be located adjacent to the guard shed. The geophysical survey targeted the area 
of both the maintenance shop and guard shed (see Figure 2-2). The geophysical survey identified nine 
subsurface anomalies that may have been USTs along the northern and western exterior of the 
maintenance shop; however, based on review of the geophysical data and discussions with Property 
knowledgeable individuals, MFA suggested that these anomalies were likely cement vaults associated 
with the facilities’ electrical and fire systems. MFA also noted two additional anomalies southeast and 
southwest of the maintenance shop that, based on their size, burial depth, and location, may have 
been UST locations. While the geophysical survey identified disturbed soil near the guard shed, no 
evidence that a UST remained at this location was encountered (MFA, 2016c). 

Three borings (B01, B02, and B03) were advanced surrounding the maintenance shop (see Figure 2-
4). Soils were recovered to the full depth of exploration (10 feet bgs) for screening and/or sampling, 
and the borings were completed as temporary groundwater monitoring points. Diesel- and/or heavy 
oil-range TPHs were present in soils from both B02 and B03; however, only the concentrations of 
TPH in B02 exceeded the current MTCA A cleanup levels. TPH concentrations in groundwater from 
both B02 and B03 were above MTCA A cleanup levels, (MFA, 2016c). 

Additionally, while groundwater sampled from B02 also contained total chromium and lead above 
MTCA A cleanup levels, as the sample had relatively high turbidity and the dissolved concentrations 
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of those metals were below cleanup levels, these detections were not interpreted to indicate that 
groundwater posed an elevated exposure risk to human health or the environment. Total carcinogenic 
PAH (cPAH) concentrations in groundwater from B02 also exceeded MTCA A cleanup levels; 
however, based on the high detection limits associated with this sample and the method used to 
calculate total cPAH toxicity, this data was interpreted as inconclusive (MFA, 2016c). 

2.4.9 Study Area Investigation—Aquatic Lands Lease (MFA, 2019) 

In June 2019, MFA completed the Study Area Investigation report (MFA, 2019). The investigation 
was undertaken in 2015 and 2016 to characterize the nature and extent of environmental impacts on 
the approximately 16.9-acre leased tidelands at the Seaport Landing Site (i.e., areas generally north of 
the inner harbor line). This report summarized prior Site investigations and reported the results for 
the sediment and limited upland sampling efforts. Characterization efforts included collection of soil 
and groundwater samples from four upland borings, and numerous surface and subsurface sediment 
samples (MFA, 2019). 

This study further characterized the extent of woodwaste in surface and subsurface soil and sediment 
sample locations. Soil data was compared to either MTCA A or, if no such value existed, the applicable 
MTCA B soil cleanup levels. Soil sampled from the borings CR-20 and CR-21 contained heavy oil-
range TPHs at concentrations above the screening level. Benzo(a)pyrene and the cPAHs total toxicity 
value exceeded applicable screening levels in borings CR-20 and CR-21, while PCB concentrations in 
CR-20 also exceeded the cleanup value. Diesel- and/or lube oil-range TPHs concentrations in 
groundwater were above screening levels at CR-20, CR-21, CR-22 and CR-23. Sheens and non-
aqueous phase liquids (i.e., free product) were also noted on the groundwater at sediment boring 
location CR-11, and although the deep sediment sample collected from this boring did not contain 
TPH concentrations above cleanup levels, the sample was collected approximately 23 feet bgs (or 
below mudline) (MFA, 2019). 

2.4.10 Vapor Intrusion Assessment (MFA, 2017) 

In October 2017, MFA completed a Vapor Intrusion Study Report for the maintenance shop (MFA, 
2017). A manometer was used to measure the pressure differential in the building during sampling 
conducted in July and September 2017. The building averaged a positive pressure with the building 
bay doors open and a negative pressure with the building bay doors closed. Subslab monitoring points 
were installed, and samples were collected from five sampling points. The results of the vapor 
intrusion study conducted in July and September 2017 do not indicate that vapors from soil and 
groundwater contamination are impacting the building, and there currently is no known health risk 
related to vapor intrusion at the Property. Additionally, known carcinogens such as benzene, 
tetrachloroethene, and trichloroethene were either not detected in subslab soil vapor or at 
concentrations above screening level values.  

Soil gas concentrations at the building were not above Ecology vapor intrusion subslab soil gas 
Method B cleanup levels. Hence, it appears vapor intrusion is not a pathway of concern to current or 
future indoor air quality at the maintenance shop. No further assessment activities were 
recommended. 
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2.4.11 Targeted Brownfields Assessment (E&E, 2018) 

In May 2018, E&E completed and presented the USEPA with the TBA report (E&E, 2018). The 
assessment was undertaken to identify the types and concentrations of contaminants in the upland 
area of the Property. This assessment involved sampling surface soil, subsurface soil, and groundwater 
related to specific areas of concern within the study area.  

A geophysical survey was conducted in an attempt to identify USTs or other infrastructure, interpreted 
potential sources of contamination, or preferential contaminant migration pathways (e.g., utility 
corridors and fill areas). 

The TBA focused on target analyte list metals; SVOCs, including PAHs and cPAHs; TPH (diesel- and 
lube oil-range); VOCs; and PCBs as the potential contaminants of concern at the Property. 
Constituents that were detected at concentrations that exceeded one or more MTCA cleanup level 
included 11 metals, heavy oil-range TPHs, PCP, several SVOCs, and one or more of the cPAHs 
individually or as represented by the calculated benzo(a)pyrene toxicity equivalent (TEQ) value. 
Regarding metals, however, several analytes that exceeded MTCA A/MTCA B cleanup levels were 
present at concentrations in line with naturally occurring background levels. For this reason, they are 
likely not indicative of contamination. 

Sampling during the TBA identified and/or confirmed the presence of multiple areas of subsurface 
soil and groundwater contamination at the Site. These include: 

• Areas of  petroleum-impacted soil and/or groundwater in RAU1 north of  the maintenance 
shop and surrounding the fuel and chemical storage building; as well as in RAU2 on the 
west side of  the planer/grader building, and in surface soil in the conveyor trench on the 
north side of  this building. 

• Dispersed PCP-impacted groundwater in RAU1, generally between the maintenance shop 
and fuel and chemical storage building. PCP impacted soil in RAU1 was only identified on 
the north side of  the fuel and chemical storage building. 

• A localized area of  PCP-impacted soil and groundwater in RAU2 on the west-central side 
of  the planer/grader building. This area of  contaminated soil appears to be the remnants 
of  PCP-impacted soil identified and remediated in the 1990s. 

• Widespread presence of  manganese in groundwater at concentrations in excess of  various 
groundwater- and surface water-related cleanup levels. As manganese concentrations in 
soil were typically within expected background levels, elevated concentrations of  
manganese in groundwater may be indicative of  ongoing anaerobic biodegradation of  
organic compounds and/or contaminants. 

• Localized areas of  other metals, such as lead and copper, in soil and groundwater at 
concentrations in excess of  applicable cleanup levels and in excess of  natural background 
levels.  
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• Areas with SVOC-impacted soil and groundwater, often as represented by the cPAH TEQ 
value. These areas include shallow subsurface soils in RAU3 near the former oil tank and 
chemical storage shed, and in RAU2 at the Paint Waste UST removal area. In many cases, 
SVOC-impacted media coincided with locations with petroleum impacts. 

In many instances, the source of these impacts was not well understood, and additional sampling and 
testing would be required to identify related sources.  

3 TECHNICAL APPROACHES FOR THE REMEDIAL 
INVESTIGATION 

This section summarizes the technical issues to be considered for the RI of the Site that were identified 
from previous investigations and the operational history of the Site. The technical approaches 
discussed below may be modified as appropriate, based on the results of the RI. 

3.1 Screening Levels 

Regulatory standards considered for soil and groundwater are included in Table 3-1 and Table 3-2, 
respectively.  

The screening levels to identify the concentrations of COCs that present a risk to human health and 
the environment in groundwater and soil at the Site for this RI are consistent with MTCA values 
established under WAC 173-340. Multiple screening levels have been used historically at the Site. The 
Disproportionate-Cost Analysis Report (MFA, 2016a) and Study Area Investigation Report (MFA, 
2019) utilized MTCA A and MTCA B when MTCA A was not available. Prior to 2016, the MTCA 
Method C (for industrial sites) was originally selected as the cleanup level, specifically for PCP in soil. 
This was the appropriate screening criterion at the time. However, Site operations have since changed, 
and the MTCA A or B cleanup levels (for unrestricted land use) are more appropriate. The TBA report 
(E&E, 2018) used the most restrictive cleanup level for soils, and that value was typically the MTCA 
B cleanup level established for the protection of groundwater in saturated soil.  

For the purposes of this RIWP, MFA has included the MTCA B cleanup levels for soil protective of 
groundwater in saturated soils in Table 3-1 and in the soil performance criteria table in the SAP (Table 
B-3) in determining the most restrictive cleanup level for soil. Given that for each boring location, 
both an unsaturated soil sample and a groundwater sample are proposed for analysis, the screening 
level for soil for the RI and FS may be updated to be MTCA B cleanup level for protection of direct 
contact and not for protection of groundwater, given that groundwater data will be available to 
empirically demonstrate that measured soil concentrations will not cause an exceedance of the 
applicable groundwater cleanup levels. 
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3.1.1 Soil 

Soil concentrations will be evaluated relative to MTCA A and B soil values. MTCA A values rely on 
various endpoints described in WAC 173-340-900 Table 740-1 and are applicable for simple sites 
undergoing routine cleanup actions or sites with relatively few hazardous substances. MTCA B values 
will be applied in cases where MTCA A values are unavailable. MTCA B is applicable to all sites; 
generic default assumptions are used to calculate risk-based screening levels protective against direct 
contact via ingestion or dermal contact by humans, with target risk levels set at the MTCA acceptable 
risk level. In cases where cancer and noncancer effects values are available for a chemical, the lower 
value is applied. Finally, metals concentrations will also be compared with natural background values 
developed by Ecology for the Western Washington (i.e., “Group W”) region (Ecology, 1994). 

3.1.2 Groundwater  

Groundwater likely discharges to the Chehalis River, and groundwater/surface water interaction will 
be studied as part of this RI. For the purposes of the RI, groundwater will be screened to MTCA A 
values and MTCA B when MTCA A is not available. Additionally, groundwater concentrations from 
locations likely to interact with surface water will be compared with surface water screening levels 
protective of human health and aquatic receptors, as an initial step to evaluate potential groundwater 
discharge to surface water impacts. Specifically, water chemistry will be compared to the most 
stringent USEPA freshwater1 National Recommended Water Quality Criteria (WQC) for the 
protection of aquatic life and human health in surface water (USEPA, 2019). Where WQC are not 
available, water data will be compared to MTCA B screening surface water values. In cases where 
cancer and noncancer effects MTCA B are available for a chemical, the lower value will be applied. 
For TPH, the MTCA A cleanup level for groundwater will be used. Note that groundwater is not used 
as a drinking water source at the Site. 

3.2 Contaminants of Concern 

The COCs identified for the RI are based on the concentrations of COCs that exceed screening levels 
detected in previous investigations at the Site, as summarized in Section 2.4. Analytical data from 
previous investigations is included in Appendix D. The COCs detected above the screening levels in 
previous investigations conducted at the Site include: 

• TPH: diesel-range and heavy oil-range organics 

• SVOCs: 2,4-Dichlorophenol, Bis(2-chloroethyl)ether, Bis(2-ethylhexyl)phthalate, PCP 

• VOCs: benzene 

• PAHs: Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(k)fluoranthene, Dibenzo(a,h)anthracene, Indeno(1,2,3-cd)pyrene, cPAH toxicity 
equivalence 

 
1 According to Ecology’s “Water Quality Atlas” application, waters in the vicinity of the site are considered to be fresh for 

the purposes of WQC (Ecology, 2016). 
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• PCBs: Aroclor 1254, Aroclor 1260, total PCBs 

• Chlorinated dibenzo-p-dioxins/chlorinated dibenzofurans (collectively referred to as 
dioxins/furans) 

• Metals: aluminum, arsenic, barium, cadmium, chromium, copper, lead, manganese, nickel, 
silver, thallium, vanadium, zinc 

The metals target analyte list developed for the TBA report (E&E, 2018) was aluminum, 
antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, 
lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium, 
vanadium, and zinc. For this RI, based on communications with Ecology, the following 
metals were selected for analysis based on the criteria exceedances from the TBA report: 
arsenic, cadmium, copper, lead, manganese, nickel, and zinc. Mercury, which was not 
included in the TBA report, is included on for this RI because it is of  interest for the in-
water RI. In addition, chromium is included to ensure potential contaminants that could 
be present are not missed.  

Sulfide is a COC identified for the in-water portion of the Site due to its toxicity to biological receptors. 
Sulfides are associated with woodwaste degradation. Groundwater from borings adjacent to the 
shoreline will be analyzed for sulfide if there is woodwaste or a sulfide odor present. This data will be 
used to determine whether groundwater to surface water interactions are contributing sulfide to the 
in-water portion of the Site. 

Tables B-3 and B-4 of Appendix B summarize the COCs, laboratory reporting limits, and proposed 
screening levels for soil and groundwater at the Site, respectively. 

3.3 Preliminary Applicable or Relevant and Appropriate 
Requirements 

The preliminary ARARs and other information specific to the Site to be considered for the RI have 
been categorized as chemical-specific, location-specific, and action-specific. Potential chemical-
specific and location-specific ARARs have been identified based on data collected during previous 
investigations. The preliminary action-specific ARARs have been developed to assist with the 
evaluation of general response actions. The preliminary ARARs and other information specific to the 
Site to be considered for the RI include: 

Chemical-specific: 

• MTCA (WAC 173-340) 
• Dangerous Waste Regulations (WAC 173-303) 
• Ambient WQC (Federal Clean Water Act Section 304) 

Location-specific: 

• Water Quality Standards for Groundwater of  the State of  Washington (WAC 173-200) 
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• Water Quality Standards for Surface Waters of  the State of  Washington (WAC 173-201A) 
• Protection of  Upper Aquifer Zones (WAC 173-154). 

Action-specific: 

• Safety Standards for Construction Work (WAC 296-155) 
• Minimum Standards for Construction and Maintenance of  Wells (WAC 173-160) 
• Accreditation of  Environmental Laboratories (WAC 174-50). 

Additional ARARs and other information identified during implementation of the RI to be considered 
will be included in the evaluation. The primary ARARs will be defined in the RI Report. 

4 PRELIMINARY CONCEPTUAL SITE MODEL 

The preliminary CSM has been developed to summarize the current understanding of the Site to assist 
with identification of the applicable COCs, the confirmed or potential sources of COCs, the media of 
concern with concentrations of COCs above the screening levels, and potential migration and 
exposure pathways. The sources of data used in developing the preliminary CSM for this RI work plan 
include investigations conducted by MFA, E&E, EMCON, and PES. The preliminary CSM has been 
used to develop the scope of work presented in this RI work plan to meet the data requirements for 
completion of the RI in accordance with WAC 173-340-350. 

The elements comprising the preliminary CSM include: 

• The confirmed and potential source(s) of  COCs 
• COCs and affected media 
• The nature and extent and known or potential routes of  COC migration 
• Known or suspected human and environmental receptors 
• Data gaps 

Each of these elements is summarized below. 

The human health and ecological CSM, depicting exposure pathways and potential receptors, is shown 
in Figure 4-1. Note that CSMs are dynamic, and the CSM will be reevaluated and updated as part of 
the forthcoming RI as additional information is obtained. 

4.1 Confirmed and Potential Sources of COCs 

The confirmed and potential sources of the COCs detected above the screening levels within specific 
RAUs at the Site (see Figure 2-1, Figure 4-1, and Figure 4-2) include: 

• RAU 1: Maintenance Shop, Fuel and Chemical Storage Building 
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• RAU 2: Planer/Grader Building, Former Paint Waste UST 

• RAU 3: Former Oil Tank and Chemical Storage Shed 

• RAU 4: Former Vehicle Maintenance Area, Former Sodium Hydroxide Release Area, Small 
Log Mill, Pee Wee Mill 

• RAU 5: Former Guard Shed UST, Generator Shed Diesel Aboveground Storage Tank 

• RAU 6: No identified sources and no previous sampling. 

• RAU 7: Chip Area Blower Building, Chip Lift Truck, Area of  Paint Waste Discharge to 
Shannon Slough 

Concentrations of COCs may have migrated downgradient from each of these features in groundwater 
and may have reached the Chehalis River. 

The locations of these features are depicted on Figure 2-2. Additional investigation is necessary to 
evaluate the sources of COCs. 

4.2 COCs and Affected Media 

The COCs identified for the Property are based on the results of previous investigations as 
summarized in the preceding sections of this document. 

The media of concern for the Property include soil and groundwater, as well as indoor ambient air. 
For the in-water portion of the Site, the media of potential concern (that may be affected by upland 
media) are sediments and surface water. Sediments are discussed as part of the in-water RI work plan 
and groundwater to surface water interactions will be evaluated as described in this upland RI work 
plan. 

4.3 Nature and Extent of Known or Potential Routes of COC Migration 

The nature and extent of COCs in soil and groundwater is not adequately defined laterally or vertically. 
Figures 4-2 and 4-3 show the current understanding of the nature and extent of COCs in soil and 
groundwater, respectively. Note that Figure 4-2 shows soil exceedances of MTCA A, MTCA B direct 
contact, or MTCA B protection of groundwater in saturated soils. As described in Section 3.1, soil 
data collected for the RI may not be screened against MTCA B protection of groundwater in saturated 
soils if groundwater data from the location is available to empirically demonstrate that measured soil 
concentrations will not cause an exceedance of the applicable groundwater cleanup levels. 

Analytical data from previous investigations is included in Appendix D.  

The pathways for migration described below of the COCs will be considered for the RI to evaluate 
the nature and extent of COCs released at the Property. Potential pathways for the migration of COCs 
include: 

• Leaching from soil to groundwater 
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• Lateral and vertical transport in groundwater 
• Volatilization from soil and/or groundwater to indoor ambient air 
• Discharge from groundwater to surface water 

4.3.1  Leaching from Soil to Groundwater 

Leaching from soil to groundwater as a potential migration pathway will be considered. Unsaturated 
soil samples will be collected from borings for analysis to fill data gaps associated with the extent of 
COCs above screening levels. 

4.3.2 Lateral and Vertical Transport in Groundwater 

Concentrations of COCs above the screening levels have been detected in groundwater. These 
exceedances are likely the result of lateral and vertical migration of COCs. Lateral and vertical 
transport of COCs in groundwater is a potential migration pathway and will be assessed in this scope 
of work.  

4.3.3 Volatilization from Soil and/or Groundwater to Indoor Ambient 
Air 

Subslab vapor sampling conducted in 2017 indicated soil gas concentrations at the maintenance shop 
were not above Ecology vapor intrusion subslab soil gas Method B CULs. 

However, vapor intrusion from groundwater may be a migration pathway for contamination of indoor 
air in buildings located above groundwater with concentrations of VOCs above the action levels 
established as protective for this exposure pathway. Investigation of groundwater quality will be 
included in the scope of work for the RI to identify buildings that may have a vapor intrusion exposure 
pathway. 

4.3.4 Discharge from Groundwater to Surface Water 

Groundwater at the Property may discharge to surface water in the Chehalis River. The scope of work 
for the RI will include investigation of the nature and extent of COCs to assess whether the surface 
water of the Chehalis River has been impacted by releases from the Property. A groundwater/surface 
water interaction study will be included during the RI to determine tidal influence and groundwater 
fluctuations associated with tidal shifts. 

4.4 Known or Suspected Human and Environmental Receptors 

The preliminary CSM developed indicates the following potential receptors to be considered in the 
evaluation of impacts on human health and the environment. Identified potential receptors include: 

• Workers who may contact accessible soil or groundwater during 
construction/maintenance work currently or in the future. 
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• Workers who inhale indoor air via vapor intrusion from shallow groundwater or shallow 
soil currently or in the future. 

• Workers, visitors, and aquatic ecological receptors that may be exposed via groundwater 
discharge to surface water in the Chehalis River. 

• Visitors who may contact accessible soil or inhale indoor air in the future.  

• Humans who drink groundwater, if  groundwater is brought to the surface for this purpose 
in the future. 

These potential receptors have been considered in the RI scope of work. 

4.5 Data Gaps 

The following data gaps have been identified in the preliminary CSM as necessary information needed 
to accomplish the goals of the RI and enable the evaluation and selection of a technically feasible 
cleanup alternative for the Site. These data gaps are: 

• The lateral and vertical nature and extent of  site-related COCs in soil. 

• The lateral and vertical nature and extent of  site-related COCs in groundwater. 

• The concentrations of  COCs in groundwater migrating to the Site from upgradient 
sources. 

• The groundwater flow direction and gradient. 

• The potential for site-related COCs in groundwater to interact with surface water of  the 
Chehalis River. 

• The locations of  underground storage tanks and preferential pathways. 

• The presence of  hazardous building materials. 

5 UPLAND REMEDIAL INVESTIGATION SCOPE OF 
WORK 

This section provides the approach and scope of work for the RI. The scope of work is designed to 
address the data gaps presented in Section 4.5 and to provide sufficient information to evaluate and 
select a technically feasible cleanup alternative.  
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5.1 Project Planning 

Project planning is part of the project management task that provides overall management of the RI 
to ensure that work is performed on schedule and according to specified technical standards. 
Additional project management activities will include: 

• Tracking the performance of  each task 
• Administering subcontracts 
• Preparing quarterly progress reports 

The objective of the project planning activities is to develop plans for collecting data and to manage 
data collection and evaluation throughout the RI. Planning activities conducted during the scoping 
effort for this RI have resulted in the development of the scope of work for this RI work plan. Project 
planning process activities to date include: 

• Reviewing existing data to identify the conditions in the Site 

• Identifying the objectives of  the RI 

• Preparing project planning documents, including the work plan, HASP, and the SAP, which 
includes standard operating procedures governing field data collection, sample handling, 
quality control and assurance procedures, laboratory analytical methods, laboratory quality 
assurance and quality control requirements, and data analysis 

5.2 Remedial Investigation Approach 

The RI scope includes a geophysical survey, a soil and groundwater investigation to identify potential 
impacts that may remain from the Property’s historical use, a groundwater/surface water interaction 
study, and a hazardous buildings material survey.  

5.3 Geophysical Survey 

A geophysical survey was completed by Pacific Geophysics using ground penetrating radar (GPR) and 
electromagnetics in October 2019. The geophysical survey was focused in areas that have not formerly 
been surveyed: RAU3, RAU4, and RAU6. The purpose of the survey was to identify USTs or other 
infrastructure, interpreted potential sources of contamination, and preferential contaminant migration 
pathways (e.g., utility corridors and fill areas). The geophysical survey informed the placement of select 
boring locations as well as cleared all boring locations (for utilities, etc.) prior to drilling as a private 
utility locate. 

The October 2019 geophysical survey report is provided as Appendix E. In summary, no USTs were 
detected in RAU3, RAU4, or RAU6. Several magnetic anomalies were identified and investigated. 
Most anomalies were interpreted to be caused by non-three-dimensional or small three-dimensional 
objects, including surface metal, pipes, concrete pads, or small objects. There were several prominent 
groups of anomalies that were interpreted to be non-contiguous metallic debris, such as small, 
individual pieces of ferrous metal. 
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The following borings (described below in Section 5.4 in greater detail) are proposed to be advanced 
in the vicinity of these anomalies interpreted as non-contiguous metallic debris: RAU3-03, RAU4-01, 
RAU4-02, RAU4-12, and RAU6-01.  

A summary of the results of previous geophysical surveys conducted in 2015 and 2017 is provided in 
Table 2-1.  

5.4 Proposed Environmental Media Sampling 

Table 5-1 details the proposed soil and groundwater samples, including the location ID for the 
corresponding feature of interest and the soil and groundwater analyses. Figure 5-1 shows the 
proposed sample locations and Figure 5-2 depicts both the historic sample locations and the proposed 
sample locations to demonstrate the anticipated sample density and layout at the conclusion of the RI. 

In addition to the private utility locate to be conducted by the geophysical surveyor, a public One Call 
utility locate will also be requested prior to subsurface investigation activities. 

All borings are proposed to be advanced to a depth of 10 feet using a direct push probe drilling rig. 
Actual depths will be based on conditions encountered while drilling. Borings that will be completed 
as monitoring wells are anticipated to be completed to 15 feet below ground surface. Sample collection 
(depth and number of samples per boring) will be determined based on field observations, but it is 
anticipated that one unsaturated soil sample and one groundwater sample will be collected per boring. 
The unsaturated soil sample is anticipated to be collected within the surface to four feet bgs interval, 
dependent on field conditions. An additional soil sample may be collected and submitted to the 
laboratory as archived, pending the results of the initial unsaturated soil sample.  

If visual or olfactory indications of impacted media are observed during the fieldwork, additional 
borings may be advanced beyond those proposed in this work plan to delineate the extent of those 
impacts. MFA will communicate unanticipated discoveries with the Ecology project manager during 
the fieldwork. 

5.4.1 Remedial Action Unit 1 

Sampling and testing of subsurface soil and groundwater at intermediate locations between the 
maintenance shop and the Chehalis River (RAU1-01 through RAU1-06) is recommended to confirm 
the extent of TPH contamination previously identified in this area. To delineate the upgradient extent 
of these TPH impacts, sampling and testing from locations within the maintenance shop building 
(RAU1-07 and RAU1-08) is required. An additional boring (RAU1-09) south of historical sample 
point MS02 will help define the upgradient extent of impact near the maintenance shop building. PCP 
was not detected in the groundwater sample from historical sample B01, which is located 
approximately 15 feet south of MS02. However, the detection limit was elevated to 10 micrograms 
per liter, which is well above the MTCA B groundwater direct contact, cancer cleanup level of 0.22 
micrograms per liter. Analytes for these soil and groundwater samples from RAU1-01 through RAU1-
09 include a combination of diesel-range organic hydrocarbons, metals, VOCs, and SVOCs. Select 
locations will also be analyzed for dioxins/furans and PCBs, constituents that have been detected in 
adjacent Chehalis River sediments as well as above screening levels in soil at CR-20 (PCBs and 
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dioxins/furans) and at CR-22 (dioxins/furans). Groundwater from select borings adjacent to the 
shoreline will also be analyzed for sulfide if wood waste is noted in soil from the boring or if there is 
a sulfide odor. 

To better delineate the extent of previously identified PCP impacts at historical sample points FC01, 
MS01, MS02, and MS03, additional soil and groundwater sampling and testing north of, and within, 
the fuel and chemical storage building’s hazardous material storage area is recommended (RAU1-10 
and RAU1-11). Analytes for these soil and groundwater samples include diesel-range organic 
hydrocarbons, metals, and SVOCs. Given the proximity to the former wigwam burner, shallow soil 
from RAU1-10 will be analyzed for dioxins/furans. 

TPH-contaminated soil and/or groundwater was also identified around the fuel and chemical storage 
building. The past presence of a hydraulic-oil aboveground storage tank, a diesel/gas tank (unknown 
if above or below ground), a hazardous waste storage area (including a blind sump) at/in the northern 
portion of the building, along with the petroleum storage and related concrete containment on the 
west/southwest portion of the building represent potential sources of release. Sampling subsurface 
soil and groundwater within the footprint of this building (RAU1-12) may help pinpoint the sources 
and/or location of related spills or releases. Previous sampling in this area included VOCs, but not 
gasoline-range organic hydrocarbons. FC02 had detections of ethylbenzene, suggesting that gasoline-
range organic hydrocarbons are a contaminant of concern in the area. Analytes for soil and 
groundwater samples from RAU1-12 include gasoline-range organic hydrocarbons, diesel-range 
organic hydrocarbons, metals, VOCs, and SVOCs. 

5.4.2 Remedial Action Unit 2 

Subsurface sampling at locations north, east, south, and west of PB02 are needed to better understand 
the extent of TPH impacts in this area (RAU2-01 through RAU2-04). Boring locations are selected to 
assess potential spills associated with the hydraulic equipment, upgradient oil/water separator, the 
conveyor line, and, as accessible, areas within the east adjacent building. Moreover, because the 
integrity of the conveyor trench located north of the planer/grader building is not currently known, 
additional subsurface soil and groundwater sampling from locations adjacent to the trench are 
warranted to assess whether leakage from the trench to the surrounding soils has impacted subsurface 
environmental conditions (RAU2-05 and RAU2-06). Analytes for these soil and groundwater samples 
include diesel-range organic hydrocarbons, metals, and SVOCs. 

Given the absence of PCP in previous samples collected from RAU2, PCP that remains in RAU2 
does not appear to be mobile or has naturally attenuated, and remedial actions undertaken appear to 
be/have been protective of groundwater quality in the area surrounding the building. Testing soil in 
the samples described above for PCP is necessary to confirm this assumption and provide a more 
accurate estimate of the volume of soil with PCP concentrations above current cleanup levels. 
Therefore, soil and groundwater samples in RAU2 include SVOCs in the analyte list. 

TPH and total cPAHs impacts to soil were previously identified in the vicinity of the removed Paint 
Waste UST and beneath the adjacent building. Soil sampling and testing within this building footprint 
is required to further assess the extent of impacts that may exist beneath this portion of the 
planer/grader building (RAU2-07). Analytes for RAU2-07 soil and groundwater samples include 
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diesel-range organic hydrocarbons, metals, and PAHs. RAU2-07 will also be analyzed for VOCs 
because of the potential for solvent use in paint operations. 

The area surrounding the former powerhouse and transformer has not been investigated. RAU2-08 is 
proposed to assess potential spills related to operations at these locations, including a former hydraulic 
oil UST. Analytes for RAU2-08 soil and groundwater samples include diesel-range organic 
hydrocarbons, metals, SVOCs, and PCBs. This boring will be completed as a monitoring well for the 
groundwater/surface water interaction study. This boring location may be shifted dependent on 
subsurface conditions encountered during drilling. 

The area surrounding the former compressor building has not be investigated. RAU2-09 is proposed 
to assess potential spills related to operations at this location in the vicinity of the pocket beach. 
Analytes for RAU2-09 soil and groundwater samples include diesel-range organic hydrocarbons, 
metals, SVOCs, and PCBs. Groundwater from RAU2-09 will also be analyzed for sulfide if wood 
waste is noted in soil from the boring or if there is a sulfide odor. This boring will be completed as a 
monitoring well for the groundwater/surface water interaction study.  

5.4.3 Remedial Action Unit 3 

At the former oil tank and chemical storage shed, previous shallow subsurface soil samples from both 
OC01 and OC02 were impacted by total cPAHs. Shallow soil samples from the three borings in this 
area also contained heavy oil-range TPHs; however, they were detected at concentrations below 
cleanup levels. Sources for these impacts could include the storage shed and tank. Alternatively, given 
the analytical data, the past use of this area for lumber storage, and that the area was filled over time 
with materials from unknown sources, heavy equipment used to move lumber and/or the fill material 
represent potential contaminant sources. 

Sampling and testing to further define the extent of previously identified total cPAH and TPH impacts 
in the vicinity of the former oil tank and chemical storage shed is recommended (RAU3-01 and RAU3-
02). Given the open access to this area, the apparently shallow nature of contamination, and the 
uncertainty regarding sources, this sampling may be best undertaken through test pitting. Test pitting 
may also be an appropriate approach to better understand the buried “spherical” object identified by 
a previous geophysical survey. Analytes for soil samples, which are anticipated to be collected from a 
depth of 3 feet bgs, include diesel-range organic hydrocarbons, metals, and PAHs. 

No sampling has been conducted in the western and southern portions of RAU3. A geophysical survey 
was conducted in this area to determine if there were features of interest to be further assessed 
(Appendix E). Four borings proposed for this area (RAU3-03 through RAU3-06) will be placed in the 
vicinity of features identified from the geophysical survey, adjacent to stormwater features, or adjacent 
to former buildings to assess potential impacts. Analytes for these soil and groundwater samples 
include petroleum hydrocarbon identification (HCID) and metals. Depending on the initial results 
from the HCID, appropriate follow-ups will be analyzed using MTCA Regulation and Statute Table 
830-1 (Ecology, 2013), which identifies carcinogenic and noncarcinogenic hazardous substances that 
may be associated with a release of TPH. Potential follow-ups include diesel-range organic 
hydrocarbons, gasoline-range organic hydrocarbons, VOCs, PAHs, and PCBs. Boring RAU3-03 is in 
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the vicinity of a non-contiguous metallic debris anomaly identified from the geophysical survey. This 
location will be completed as a monitoring well for the groundwater/surface water interaction study. 

No sampling has been conducted in the wharf area. Boring RAU3-07 is proposed for this area. 
Analytes for this soil and groundwater sample include HCID and metals. Depending on the initial 
results from the HCID, appropriate follow-ups will be analyzed using MTCA Regulation and Statute 
Table 830-1 (Ecology, 2013), which identifies carcinogenic and noncarcinogenic hazardous substances 
that may be associated with a release of TPH. Potential follow-ups include diesel-range organic 
hydrocarbons, gasoline-range organic hydrocarbons, VOCs, PAHs, and PCBs. 

5.4.4 Remedial Action Unit 4 

Previously identified TPH, metals, and cPAH concentrations at FC03 in groundwater exceeded 
cleanup levels. Based on this, and the observed free-product in soil and groundwater from this 
location, additional sampling is warranted to identify the source and extent of these impacts. FC03 
was placed northwest, and hydrologically cross- to downgradient of an area where discolored concrete 
was observed beneath now removed mill equipment, and an aboveground storage tank (the use for 
which is not currently known) and palletized buckets were present at the time of E&E’s drilling, all of 
which represent potential contamination sources. Historical surface drainage plans detail this 
equipment as a tray sorter and depict a hydraulic drip pan and oil/water separator in this area. 
Additional subsurface sampling and testing in this area is required to better delineate the extent and 
source of impacts in this area (RAU4-01 and RAU4-02). Analytes for these soil and groundwater 
samples include diesel-range organic hydrocarbons, PAHs, VOCs, and metals. A geophysical survey 
was conducted in this area to determine if there were features of interest to be further assessed 
(Appendix E). Borings RAU4-01 and RAU4-02 are in the vicinity of a non-contiguous metallic debris 
anomaly identified from the geophysical survey. 

No sampling has been conducted in the eastern portion of RAU4. A geophysical survey was conducted 
in this area to determine if there were features of interest to be further assessed (Appendix E). There 
were no USTs identified. One boring is proposed for this area (RAU4-03), to be placed adjacent to 
Shannon Slough. Analytes for this soil and groundwater sample include HCID and metals. Depending 
on the initial results from the HCID, appropriate follow-ups may include diesel-range organic 
hydrocarbons, gasoline-range organic hydrocarbons, VOCs, PAHs, and PCBs, per MTCA Regulation 
and Statute Table 830-1 (Ecology, 2013). This boring will be completed as a monitoring well for the 
groundwater/surface water interaction study. 

Hydraulic oil ASTs were located in the Small Log Mill. A boring (RAU4-04) is proposed for this area 
to assess potential impacts from the ASTs and other operations in the Small Log Mill. Analytes for 
this soil and groundwater sample include diesel-range organic hydrocarbons, metals, PAHs, and PCBs. 

There was oil storage in the main shipping shed. A boring (RAU4-05) is proposed for this area to 
assess potential impacts from oil storage and other operations in the main shipping shed. Analytes for 
this soil and groundwater sample include diesel-range organic hydrocarbons, metals, PAHs, and PCBs. 

No sampling has been conducted in the southern portion of RAU4 in the vicinity of the Pee Wee Mill. 
A geophysical survey was conducted in this area to determine if there were features of interest to be 
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further assessed (Appendix E). There were no USTs identified. One boring is proposed for this area 
(RAU4-06), to be placed in the vicinity of the Pee Wee Mill. Analytes for these soil and groundwater 
samples include HCID and metals. Depending on the initial results from the HCID, appropriate 
follow-ups may include diesel-range organic hydrocarbons, gasoline-range organic hydrocarbons, 
VOCs, PAHs, and PCBs, per MTCA Regulation and Statute Table 830-1 (Ecology, 2013). 

No sampling has been conducted in the northern portion of RAU4. A geophysical survey was 
conducted in this area to determine if there were features of interest to be further assessed (Appendix 
E). There were no USTs identified. Five borings are proposed for this area (RAU4-07 through RAU4-
11), to be placed to obtain geographical coverage of the area. Analytes for these soil and groundwater 
samples include HCID and metals. Depending on the initial results from the HCID, appropriate 
follow-ups may include diesel-range organic hydrocarbons, gasoline-range organic hydrocarbons, 
VOCs, PAHs, and PCBs, per MTCA Regulation and Statute Table 830-1 (Ecology, 2013). 
Groundwater from select borings adjacent to the shoreline will also be analyzed for sulfide if wood 
waste is noted in soil from the boring or if there is a sulfide odor. 

No sampling has been conducted in the northeastern portion of RAU4. A geophysical survey was 
conducted in this area to determine if there were features of interest to be further assessed (Appendix 
E). There were no USTs identified, though there were anomalies associated with ferrous debris noted. 
One boring is proposed for this area (RAU4-12), to be placed in the vicinity of these anomalies 
adjacent to a catch basin and Shannon Slough. Analytes for this soil and groundwater sample include 
HCID and metals. Depending on the initial results from the HCID, appropriate follow-ups may 
include diesel-range organic hydrocarbons, gasoline-range organic hydrocarbons, VOCs, PAHs, and 
PCBs, per MTCA Regulation and Statute Table 830-1 (Ecology, 2013). 

Depending on access, select borings for RAU4 may be inside or outside the buildings. 

5.4.5 Remedial Action Unit 5 

No sampling has been conducted in RAU5. As per Weyerhaeuser Company’s responses provided on 
a March 2000 questionnaire, a UST formerly located adjacent to the guard shed had been removed, 
although the fill pipe was left in place (Weyerhaeuser Company, 2000). Further documentation on this 
UST removal and/or related sampling and testing work was not available. This fill pipe was noted at 
the Property during a site visit conducted by E&E in February 2017. A geophysical survey performed 
in 2016 identified disturbed soil near the guard shed, but no evidence that a UST remained at this 
location was encountered. The geophysical survey conducted in October 2019 also confirmed there 
was no metallic object detected under the asphalt patch in the vicinity of this area (Appendix E). No 
sampling has been conducted in the vicinity of this former tank. Therefore, subsurface sampling and 
testing in this area will determine whether there are impacts related to the former UST in this area 
(RAU5-01).  

Also present in RAU5 is a generator shed and diesel aboveground storage tank. Subsurface sampling 
and testing in this area will identify whether there are impacts in this area (RAU5-02).  

Analytes for these soil and groundwater samples include HCID and metals. Depending on the initial 
results from the HCID, appropriate follow-ups may include diesel-range organic hydrocarbons, 
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gasoline-range organic hydrocarbons, VOCs, PAHs, and PCBs, per MTCA Regulation and Statute 
Table 830-1 (Ecology, 2013).  

5.4.6 Remedial Action Unit 6 

No sampling has been conducted in RAU6. A geophysical survey was conducted in this area to 
determine if there were features of interest to be further assessed (Appendix E). There were no USTs 
identified. Three borings proposed for RAU6 (RAU6-01 through RAU6-03) will be placed in the 
vicinity of features identified from the geophysical survey, adjacent to the oil/water separator or 
stormwater catch basin, and in the area adjacent to Shannon Slough to assess potential impacts. Boring 
RAU6-01 is in the vicinity of a non-contiguous metallic debris anomaly identified from the geophysical 
survey. Analytes for these soil and groundwater samples include HCID and metals. Depending on the 
initial results from the HCID, appropriate follow-ups may include diesel-range organic hydrocarbons, 
gasoline-range organic hydrocarbons, VOCs, PAHs, and PCBs, per MTCA Regulation and Statute 
Table 830-1 (Ecology, 2013). 

Boring RAU6-02 will be completed as a monitoring well for the groundwater/surface water 
interaction study. 

5.4.7 Remedial Action Unit 7 

No sampling has been conducted in RAU7. According to the Level 1 ESA conducted in 2010 (PES, 
2010), there was a diesel fuel above ground storage tank located within containment at the chip truck 
lift and a hydraulic oil reservoir for the lift mechanism. Subsurface sampling in the vicinity of these 
features would determine whether there are impacts due to the use of hydraulic oil and other COCs 
in this area (RAU7-01 and RAU7-02). Analytes for these soil and groundwater samples include diesel-
range organic hydrocarbons, metals, PAHs, and PCBs (only in soil). 

5.5 Proposed Groundwater/Surface Water Level Study 

Based on the known impacted groundwater and sediment at the Site, MFA proposes completion of a 
12-month groundwater/surface water tidal study at the Property. The purpose of this study is to 
understand the mechanisms and duration of influence between upland groundwater to surface 
water/sediment. MFA believes a 12-month study will be informative in understanding seasonal 
variation and influence between the upland and in-water systems at the Site. 

The Site is located on the south bank of the estuarine Chehalis River in an area that receives tidal 
influence from the adjacent Pacific Ocean. It is likely that tidal shifts affect groundwater elevations 
and groundwater migration at the Site. Groundwater is relatively shallow at the Property (i.e., 4 to 6 
feet bgs) and is hydrologically connected to the tidal fluctuations within the adjacent river system.  

Historically, a tidal study was conducted at the Site in 1996 (EMCON, 1997). The study was conducted 
using manual water level measurements over the course of 41 to 67 hours in the spring of 1996 and 
was focused in the area around the planer/grader building located in RAU2 at the Site where PCP 
impacts were present. The study monitored eight monitoring wells and found groundwater elevations 



 

R:\1044.02 Gray's Harbor Historical Seaport\Document\13_2019.12.31 RI Upland Work Plan\Rf-Final Seaport RI Upland Work Plan.docx 

PAGE 28 

ranged from approximately 9 to 11 feet bgs at the Property and identified a groundwater gradient 
flowing from the upland to the river of approximately 0.003 feet/foot within the monitored area and 
a 0.015 feet/foot gradient between the monitored area and the Chehalis River (EMCON, 1997). 
EMCON concluded that the groundwater level elevations varied slightly during the tidal variations 
and did not seem to be significantly affected by diurnal tidal fluctuations, generally showing that 
groundwater migration was not significantly influenced by tidal variation during the limited time of 
the study. 

Pressure transducers will be installed in five existing monitoring wells as well as five new monitoring 
wells (see Figure 5-3). The pressure transducers will monitor water level elevations, conductivity, and 
temperature at a 15-minute interval for the duration of the study. A transducer will also monitor for 
barometric pressure to provide a correcting feature for the water level measurements. Conductivity 
and temperature measurements help understand the amount of surface water/groundwater mixing 
happening at the Site.  

The monitoring well network will consist of a north-south transect of six monitoring wells located 
approximately perpendicular to the Chehalis River (see Figure 5-3). Transducers will be deployed in 
four monitoring wells along the boundary of the Site to provide a Site-wide indication of groundwater 
fluctuations. Additionally, a barometric pressure transducer will be installed on the exterior of a 
building. The barometric pressure transducer is necessary to provide a correction for the non-vented 
pressure transducers in the wells. A staff gauge will be installed within the river to provide continuous 
surface water measurements adjacent to the Site. MFA proposes downloading the transducer data 
approximately every three months, analyzing the data to understand tidal lag, bank storage, tidal 
efficiency, hydraulic gradient, and hydraulic conductivity, and using the analyses to understand how 
the tidal variations on the Site may affect contaminant migration between the upland soil and 
groundwater and river water and sediment. See Appendix F for a work plan for the water level study. 

5.6 Proposed Hazardous Building Materials Sampling 

Multiple buildings at the Property are slated for reuse or demolition. MFA will conduct a hazardous 
building material survey on selected buildings slated for demolition (see Figure 5-4). Some buildings 
have been sampled previously for asbestos-containing materials (ACM), and MFA will confirm the 
sampling and supplement any additional sampling to support demolition. Lead-based paint (LBP) will 
be assessed throughout the structures. 

5.6.1 Asbestos-Containing Material 

Prior to the physical inspection of the buildings, available documentation that may indicate that ACM 
has been used in the construction and maintenance of the building will be reviewed. This 
documentation may include: 

• Construction, asbestos-related maintenance, and renovation documents such as drawings, 
specifications, plans, and figures 

• On-site inspections and interviews with available building representatives 
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• Prior asbestos surveys, operation and maintenance plans, asbestos management programs, 
abatement plans and specifications, and asbestos abatement project records 

• Asbestos bulk sampling analytical results 

Once all relevant, available documents have been reviewed, accredited inspectors will conduct a 
physical survey of the buildings. The survey will include, but is not limited to: 

• On-site visual inspection of  all accessible areas of  the building 

• Identification of  areas of  homogeneous material 

• Identification of  all locations where ACM may be present but cannot be sampled 

• Collection of  bulk samples of  all friable and non-friable suspected ACM, which may 
include thermal system insulation, surfacing materials, and miscellaneous materials, 
consistent with Asbestos Hazard Emergency Response Act of  1986 protocol 

• Identification of  sampling locations on figures and description of  samples on the field 
sampling data sheets 

• Submittal of  bulk samples to a laboratory accredited by the National Voluntary Laboratory 
Accreditation Program (NVLAP) 

Sampling locations will be chosen by the accredited inspections, based on identification of suspected 
ACM and ability to access those locations. Samples will be extracted using hand tools and will be 
placed into sealed, labeled sample bags. Upon collection of the bulk sample, the following information 
will be recorded on the field sampling data sheet: 

• Quantity of  the material 
• Physical condition of  the material (assessment category and whether the material is friable) 
• Description of  the material 
• Location of  the material 

When layers are present in the building material, they will be penetrated and incorporated into each 
sample. Samples will be sent an NVLAP-accredited laboratory for analysis for asbestos fibers by 
USEPA polarized light microscopy Method 600/R-93-116. 

5.6.2 Lead-Based Paint 

Interior and exterior paint coatings will be surveyed using a portable x-ray fluorescence (XRF) device. 
Sampling locations will be chosen by the inspectors, based on identification of painted surfaces and 
ability to access those locations. Each color and/or layer identified will be assessed. Generally, if a 
painted surface has detectable lead, it is considered to be lead-containing. LBP is quantified as paint 
containing lead concentrations of over 5,000 parts per million (greater than 0.5 percent) as defined by 
USEPA (40 Code of Federal Regulations 745) and the Washington State Department of Health.  
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For quality assurance, representative paint chip samples will be collected and submitted for analysis 
for approximately 5 percent of XRF readings taken. Paint that is observed generally in the same 
homogeneous area and consisting of visually similar color is assumed to be similar to testing locations 
and representative of the test result of that color.  

Paint chip samples will be placed in sealed, labeled sample bags and sent to a laboratory for analysis 
by USEPA Method 6020A.  

5.6.3 Mercury, Polychlorinated Biphenyls, and Other Materials 

A visual survey will be conducted to identify fixtures that may contain mercury, PCBs, and/or other 
potentially hazardous materials, such as containers with residual hazardous chemicals and mold. Items 
will be tracked on field sampling data sheets and information such as location of the item, description 
of the item, and quantity of the item will be recorded.  

5.6.4 Pentachlorophenol in Building Materials  

PCP was used in the planer/grader building as a spray-on application for anti-sapstain (PES, 2010). 
Two potential areas of PCP application have been identified in the planer/grader building and will be 
tested (see Figure 5-4). Concrete flooring and woody debris from each area will be sampled and 
analyzed for PCP to assess if building debris generated during demolition activities will be considered 
hazardous waste or Washington State dangerous waste to inform building debris waste disposal. The 
samples will be analyzed for PCP by USEPA method 8270. Depending on the results of the analysis, 
a toxicity characteristic leaching procedure analysis for PCP may be completed to inform handling and 
disposal requirements.  

5.7 Additional Technical Assessment 

Geotechnical Assessment—A geotechnical assessment of the Property will be conducted to inform 
the FS by providing information on soil stability and load bearing capacity. The assessment will include 
borings to provide preliminary geotechnical input related to channel modifications to Shannon Slough 
and related potential excavations for removal of contaminated soils in the “pocket beach area”. In 
addition, the assessment will provide conceptual-level geotechnical input related to future 
development of the Site. The Quinault Indian Nation requested that if assessment extends beyond the 
depth of fill material into native soils, an archaeological monitor should be present to observe the soil. 
Due to the proposed geotechnical borings being advanced to 25 feet below ground surface, an 
archaeologist will be present during this assessment activity to observe conditions. 

Historical and Cultural Resources Assessment —A study will be conducted to evaluate the 
potential for Site activities to encounter protected historic and/or archaeological resources and will 
recommend mitigation strategies if needed. Cultural resources training will be provided to the staff 
carrying out the environmental field investigations. This training will include reviewing the project's 
plan and procedures for unanticipated discoveries and the types of cultural resources that may be 
encountered. The Washington Department of Archaeology and Historic Preservation made the 
determination on August 5, 2019 of no cultural resource impacts, with the stipulation for an 
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inadvertent discovery plan but no archeological monitor required if assessment activities do not extend 
beyond the fill material into native soils. 

Natural Resources Assessment —A natural resources assessment will be conducted at the Property, 
which includes Ordinary High Water Mark Determination, Shoreline Habitat Assessment, and 
Wetland Delineation and Functional Assessment. A critical areas report will be prepared based on the 
results of the field assessments and delineations. The critical areas report will inform FS evaluation of 
potential impacts of cleanup options to protected natural resources and environmental permitting 
requirements.  

Topographic Survey—A topographic survey of the Property will be conducted. The survey provides 
fundamentally important information to be able to accurately delineate contamination relative to 
ground contours as well as to be able to inform the FS and cleanup design. 

Hydraulic and Hydrologic Study—Assessment of sedimentation and hydraulic dynamics will be 
conducted. The assessments provide fundamentally important information to understand how to 
design a cleanup that is resilient to climate change and can withstand the tidal conditions and flood 
flows of the Chehalis River. 

6 PROJECT MANAGEMENT PLAN 

6.1 Key Personnel  

Project management for implementation of this RI work plan, including planning, coordination 
sampling, documentation, and reporting tasks, will be undertaken by MFA. All project work will be 
supervised by a Washington-registered geologist employed at MFA. MFA will use subcontractors for 
various activities, including sampling and laboratory services.  

The roles and responsibilities of project leadership and management, as well as stakeholders and 
contractors involved with this project, are presented below. 

GRAYS HARBOR HISTORICAL SEAPORT AUTHORITY 

Brandi Bednarik, Executive Director—Ms. Bednarik will be the lead contact with GHHSA and 
other governmental agencies. She will be responsible for providing policy guidance to the consulting 
team. Ms. Bednarik will ensure that the project team is aware of and focuses on the key issues of 
importance to GHHSA and the community. She will be the point person for communications with 
the public and media.  

MFA CONSULTING TEAM 

Emily Hess, MFA Project Manager—Ms. Hess will be the primary point of contact between 
GHHSA and other governmental agencies, as well as the project team for each of the tasks. Ms. Hess 
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will be responsible for day-to-day coordination of the project team. She will be the nexus for 
integrating environmental due diligence and redevelopment planning. Ms. Hess will be responsible for 
drafting monthly project updates and tracking budget and for ensuring the quality of work products, 
project schedule, and budget. 

ASSESSMENT SERVICES 

Philip Nerenberg, Apex Laboratories, LLC, Lab Director—Apex Laboratories, LLC, will be the 
primary laboratory contracted for the analysis of environmental media including soil and aqueous 
matrices. Kent Patton is the Apex quality assurance manager who will coordinate and provide 
laboratory analytical services in accordance with its laboratory quality assurance manual and other 
project-related communications. Dioxin/furan analyses will be subcontracted to Cape Fear Analytical 
out of Wilmington, North Carolina. 

Nikos Tzetos, Pacific Geophysics—Mr. Tzetos will conduct a geophysical survey and will utilize 
GPR and/or electromagnetics to determine if USTs, and/or ancillary piping, are present. The 
geophysical survey will inform the placement of select boring locations as well as clear all boring 
locations for utilities as a private utility locate. 

Dale Smith, Holt Services, Inc., Project Manager—Holt Services, Inc. will be the drilling 
contractor. On-site personnel will have completed any applicable Occupational Safety and Health 
Administration training and will be required to comply with all site safety requirements covered in the 
HASP. The drilling contractor will also be responsible for developing and implementing their own 
HASP. 

Rob Ross, Zipper Geo Associates, LLC, Principal—Mr. Ross will conduct a geotechnical 
assessment of the Property. 

Margaret Berger, Cultural Resource Consulting, Principal—Ms. Berger will conduct the cultural 
resources assessment of the Site.  

Scott Maharry, Grette Associates, LLC, Project Manager—Mr. Maharry will conduct the natural 
resources assessment for the Site.  

Hari Sharma, Berglund, Schmidt & Associates, Inc., Project Manager—Mr. Sharma will 
conduct a topographic survey of the Property.  

Larry Karpack, Watershed Science & Engineering, Project Manager—Mr. Karpack will conduct 
sedimentation and hydraulic assessments for the Site. 
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6.2 Schedule 

The following is the anticipated schedule: 

Task Start Date Completion 
Complete draft RI work 
plan Not applicable. August 2019 

Geophysical survey After completion of the draft work plan and 
upon Ecology approval. October 2019 

Complete final RI work 
plan 

Receipt of Ecology comments on draft work 
plan. December 2019 

Fieldwork 
After completion of the final work plan. Time 
frame includes fieldwork and laboratory 
analyses and appropriate follow-up analysis. 

December 2019 

Draft RI report After completion of fieldwork and receipt of 
final data packages. March 2020 

Final RI report Receipt of Ecology comments on draft RI report. April 2020 

Draft FS report After completion of RI report. May 2020 

Final FS report Receipt of Ecology comments on draft FS report. June 2020 

Draft interim cleanup 
action plan After completion of FS report. July 2020 

 
The time frames for the work to be performed may change, based on changes to the scope of work 
and issues involving site access, and are subject to subcontractor availability and Ecology approval. 
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LIMITATIONS 
 
The services undertaken in completing this plan were performed consistent with generally accepted 
professional consulting principles and practices. No other warranty, express or implied, is made. These 
services were performed consistent with our agreement with our client. This plan is solely for the use 
and information of our client unless otherwise noted. Any reliance on this plan by a third party is at 
such party’s sole risk. 

Opinions and recommendations contained in this plan apply to conditions existing when services were 
performed and are intended only for the client, purposes, locations, time frames, and project 
parameters indicated. We are not responsible for the impacts of any changes in environmental 
standards, practices, or regulations subsequent to performance of services. We do not warrant the 
accuracy of information supplied by others, or the use of segregated portions of this plan. 
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APPENDIX B 
SAMPLING AND ANALYSIS PLAN 
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Table B-1
Soil Analytical Methods

Seaport Landing Upland Remedial Investigation Workplan

Dioxins and Furans USEPA 1613B/8290A 4 oz Glass Jar None 0 to 6°C 1 year

Total Metals(a) USEPA 6020A 4 oz Glass Jar None 0 to 6°C 6 months(b)

Petroleum Hydrocarbon Identification NWTPH-HCID 4 oz Glass Jar None 0 to 6°C 14 days

Gasoline-Range Organics NWTPH-Gx 1 5035 kit(c) VOA/Glass Jar(c) (c) 0 to 6°C 14 days
Diesel- and Heavy-Oil-Range Organics NWTPH-Dx 4 oz Glass Jar None 0 to 6°C 14 days
PCB Aroclors USEPA 8082A 4 oz Glass Jar None 0 to 6°C 365 days
SVOCs USEPA 8270D 4 oz Glass Jar None 0 to 6°C 14 days
PAHs USEPA 8270D 4 oz Glass Jar None 0 to 6°C 14 days
VOCs USEPA 8260B 1 5035 kit(c) VOA/Glass Jar(c) (c) 0 to 6°C 14 days
NOTES:

SIM = selected ion monitoring.
SVOC = semivolatile organic compound.

VOC = volatile organic compounds.

(b)Twenty-eight days for mercury.
(c)5035A Sample Kit = two preweighed, methanol-preserved, 40-ml VOAs containing a small magnetic stir bar for low-level analysis; one preweighed, sodium-bisulfate-preserved 40-ml VOA 
for medium-high-level analysis; and one 4-ounce jar for moisture content determination.

(a)arsenic, cadmium, chromium, copper, lead, manganese, mercury, nickel, zinc.

NWTPH = Northwest Total Petroleum Hydrocarbons.
oz = ounces.
PAH = polycyclic aromatic hydrocarbon.
PCB = polychlorinated biphenyl.

USEPA = U.S. Environmental Protection Agency.
VOA = volatile organic analysis vial.

Storage
Temperature

Holding Times 
from Collection

°C = degrees Celsius.
ml = milliliter.

Analyte Group Method
Suggested 
Volume Per 
Container 

Container Type Preservative
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Table B-2
Groundwater Analytical Methods

Seaport Landing Upland Remedial Investigation Workplan

Total Metals(a) USEPA 6020A 250 ml Polyethylene None 0 to 6°C 6 months(b)

Dissolved Metals(a,c) USEPA 6020A 250 ml Polyethylene HNO3 pH < 2 0 to 6°C 6 months(b)

Petroleum Hydrocarbon Identification NWTPH-HCID 1 liter Amber Glass HCl pH < 2 0 to 6°C 14 days

Gasoline-Range Organics NWTPH-Gx 3-40 ml VOA HCl pH < 2 0 to 6°C 14 days
Diesel- and Heavy-Oil-Range Organics NWTPH-Dx 1 liter Amber Glass HCl pH < 2 0 to 6°C 14 days
PCB Aroclors USEPA 8082A 1 liter Amber Glass None 0 to 6°C 14 days
SVOCs USEPA 8270D 1 liter Amber Glass None 0 to 6°C 7 days
PAHs USEPA 8270D 1 liter Amber Glass None 0 to 6°C 7 days
VOCs USEPA 8260B 3-40 ml VOA HCl pH < 2 0 to 6°C 14 days
Sulfide SM4500 250 ml Polyethylene Zinc Acetate 0 to 6°C 7 days
NOTES:

HCl = hydrochloric acid.
HNO3 = nitric acid.

SIM = selected ion monitoring.
SM = Standard Methods for the Examination of Water and Wastewater.

SVOC = semivolatile organic compound.
um = micron.

(c)Field-filtered through a 0.45-um filter.  Filtered aliquot preserved with HNO 3.

(a)arsenic, cadmium, chromium, copper, lead, manganese, mercury, nickel, zinc.

PCB = polychlorinated biphenyl.

USEPA = U.S. Environmental Protection Agency.
VOA = volatile organic analysis vial.
VOC = volatile organic compounds.

(b)Twenty-eight days for mercury.

Holding Times 
from Collection

°C = degrees Celsius.

ml = milliliter.
NWTPH = Northwest Total Petroleum Hydrocarbons.
PAH = polycyclic aromatic hydrocarbon.

Analyte Group Method
Suggested 
Volume Per 
Container 

Container Type Preservative Storage
Temperature
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Table B-3
Soil Preferred Analytical Methods and Performance Criteria
Seaport Landing Upland Remedial Investigation Workplan

Analyte Reporting 
Limit Soil SLV SLV Source Units

Preferred
Analytical
Method

MS
Accuracy
(Percent)

Precision 
(RPD)

LCS 
Accuracy 
(Percent)

Completeness
(Percent)

Total Metals
Arsenic 1 0.15 MTCA B SPGS mg/kg USEPA 6020A 75-125 40 80-120 90
Cadmium 0.2 0.035 MTCA B SPGS mg/kg USEPA 6020A 75-125 40 80-120 90
Chromium 1 2000(a) MTCA A mg/kg USEPA 6020A 75-125 40 80-120 90
Copper 1 14 MTCA B SPGS mg/kg USEPA 6020A 75-125 40 80-120 90
Lead 0.2 150 MTCA B SPGS mg/kg USEPA 6020A 75-125 40 80-120 90
Manganese 1 3700 MTCA B DC mg/kg USEPA 6020A 75-125 40 80-120 90
Mercury 0.08 0.1 MTCA B SPGS mg/kg USEPA 6020A 75-125 40 80-120 90
Nickel 1 6.5 MTCA B SPGS mg/kg USEPA 6020A 75-125 40 80-120 90
Zinc 4 300 MTCA B SPGS mg/kg USEPA 6020A 75-125 40 80-120 90
Hexavalent Chromium 2.25 0.9 MTCA B SPGS mg/kg USEPA 7199 75-125 20 80-120 90

Petroleum Hydrocarbons
Gasoline-range organics 25 30/100(b) MTCA A mg/kg NWTPH-Gx 75-125 30 80-120 90
Diesel-range organics 15 2000 MTCA A mg/kg NWTPH-Dx 75-125 30 80-120 90
Lube-oil-range organics 15 2000 MTCA A mg/kg NWTPH-Dx 75-125 30 80-120 90

VOCs
1,1,1,2-Tetrachloroethane 25 38000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
1,1,1-Trichloroethane 25 84 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
1,1,2,2-Tetrachloroethane 25 0.08 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
1,1,2-Trichloro-1,2,2-
trifluoroethane
(Freon-113)

100 2400000000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90

1,1,2-Trichloroethane 25 1.8 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
1,1-Dichloroethane 25 2.6 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
1,1-Dichloroethene 25 2.5 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
1,1-Dichloropropene 50 NV NV ug/kg 5035/8260B 65-135 30 65-135 90
1,2,3-Trichlorobenzene 250 NV NV ug/kg 5035/8260B 65-135 30 65-135 90
1,2,3-Trichloropropane 50 33 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
1,2,4-Trichlorobenzene 250 29 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
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Table B-3
Soil Preferred Analytical Methods and Performance Criteria
Seaport Landing Upland Remedial Investigation Workplan

Analyte Reporting 
Limit Soil SLV SLV Source Units

Preferred
Analytical
Method

MS
Accuracy
(Percent)

Precision 
(RPD)

LCS 
Accuracy 
(Percent)

Completeness
(Percent)

1,2,4-Trimethylbenzene 50 800000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
1,2-Dibromo-3-
chloropropane 250 1300 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90

1,2-Dibromoethane 25 5.0 MTCA A ug/kg 5035/8260B 65-135 30 65-135 90
1,2-Dichlorobenzene 25 400 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
1,2-Dichloroethane 25 1.6 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
1,2-Dichloropropane 25 1.7 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
1,3,5-Trimethylbenzene 50 800000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
1,3-Dichlorobenzene 25 NV NV ug/kg 5035/8260B 65-135 30 65-135 90
1,3-Dichloropropane 50 0.14 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
1,4-Dichlorobenzene 25 68 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
2,2-Dichloropropane 50 NV NV ug/kg 5035/8260B 65-135 30 65-135 90
2-Butanone 500 48000000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
2-Chlorotoluene 50 1600000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
2-Hexanone 500 400000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
4-Chlorotoluene 50 NV NV ug/kg 5035/8260B 65-135 30 65-135 90
4-Isopropyltoluene 50 NV NV ug/kg 5035/8260B 65-135 30 65-135 90
4-Methyl-2-pentanone 500 6400000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
Acetone 1000 2100 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Benzene 12.5 1.7 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Bromobenzene 25 33 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Bromochloromethane 50 NV NV ug/kg 5035/8260B 65-135 30 65-135 90
Bromodichloromethane 50 2.4 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Bromoform 50 23 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Bromomethane 500 3.3 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Carbon disulfide 500 270 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Carbon tetrachloride 25 2.2 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Chlorobenzene 25 51 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Chloroethane 500 NV NV ug/kg 5035/8260B 65-135 30 65-135 90
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Table B-3
Soil Preferred Analytical Methods and Performance Criteria
Seaport Landing Upland Remedial Investigation Workplan

Analyte Reporting 
Limit Soil SLV SLV Source Units

Preferred
Analytical
Method

MS
Accuracy
(Percent)

Precision 
(RPD)

LCS 
Accuracy 
(Percent)

Completeness
(Percent)

Chloroform 50 4.8 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Chloromethane 250 NV NV ug/kg 5035/8260B 65-135 30 65-135 90
cis-1,2-Dichloroethene 25 0.0052 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
cis-1,3-Dichloropropene 50 NV NV ug/kg 5035/8260B 65-135 30 65-135 90
Dibromochloromethane 100 1.8 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Dibromomethane 50 800000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
Dichlorodifluoromethane 100 16000000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
Ethylbenzene 25 340 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Hexachlorobutadiene 100 30 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Isopropylbenzene 50 8000000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
m,p-Xylene 50 NV NV ug/kg 5035/8260B 65-135 30 65-135 90
Methyl tert-butyl ether 50 7.2 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Methylene chloride 250 1.5 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Naphthalene 100 240 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
n-Butylbenzene 50 4000000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
n-Propylbenzene 25 8000000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
o-Xylene 25 840 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
sec-Butylbenzene 50 8000000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
Styrene 50 120 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
tert-Butylbenzene 50 8000000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
Tetrachloroethene 25 2.8 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Tetrahydrofuran 500 72000000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
Toluene 50 270 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
trans-1,2-Dichloroethene 25 32 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
trans-1,3-Dichloropropene 50 0.14 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Trichloroethene 25 1.5 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
Trichlorofluoromethane 100 24000000 MTCA B DC ug/kg 5035/8260B 65-135 30 65-135 90
Vinyl chloride 25 0.089 MTCA B SPGS ug/kg 5035/8260B 65-135 30 65-135 90
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Table B-3
Soil Preferred Analytical Methods and Performance Criteria
Seaport Landing Upland Remedial Investigation Workplan

Analyte Reporting 
Limit Soil SLV SLV Source Units

Preferred
Analytical
Method

MS
Accuracy
(Percent)

Precision 
(RPD)

LCS 
Accuracy 
(Percent)

Completeness
(Percent)

SVOCs
1,2,4-Trichlorobenzene 6.67 29 MTCA B SPGS ug/kg USEPA 8270D 40-122 30 40-122 90
1,2-Dichlorobenzene 6.67 400 MTCA B SPGS ug/kg USEPA 8270D 7-120 30 7-120 90
1,2-Dinitrobenzene 66.7 8000 MTCA B DC ug/kg USEPA 8270D 47-123 30 47-123 90
1,3-Dichlorobenzene 6.67 NV NV ug/kg USEPA 8270D 39-125 30 39-125 90
1,3-Dinitrobenzene 66.7 8000 MTCA B DC ug/kg USEPA 8270D 49-126 30 49-126 90
1,4-Dichlorobenzene 6.67 68 MTCA B SPGS ug/kg USEPA 8270D 5-120 30 5-120 90
1,4-Dinitrobenzene 66.7 8000 MTCA B DC ug/kg USEPA 8270D 45-129 30 45-129 90
1-Methylnaphthalene 5.33 34000 MTCA B DC ug/kg USEPA 8270D 45-132 30 45-132 90
2,3,4,6-Tetrachlorophenol 13.3 2400000 MTCA B DC ug/kg USEPA 8270D 43-134 30 43-134 90
2,3,5,6-Tetrachlorophenol 13.3 NV NV ug/kg USEPA 8270D 50-124 30 50-124 90
2,3,5-Trimethylnaphthalene 2.67 NV NV ug/kg USEPA 8270D 45-134 30 45-134 90
2,4,5-Trichlorophenol 13.3 1500 MTCA B SPGS ug/kg USEPA 8270D 43-134 30 43-134 90
2,4,6-Trichlorophenol 13.3 1500 MTCA B SPGS ug/kg USEPA 8270D 5-140 30 5-140 90
2,4-Dichlorophenol 13.3 10 MTCA B SPGS ug/kg USEPA 8270D 29-122 30 29-122 90
2,4-Dimethylphenol 13.3 79 MTCA B SPGS ug/kg USEPA 8270D 40-120 30 40-120 90
2,4-Dinitrophenol 66.7 9.2 MTCA B SPGS ug/kg USEPA 8270D 38-122 30 38-122 90
2,4-Dinitrotoluene 26.7 0.11 MTCA B SPGS ug/kg USEPA 8270D 35-123 30 35-123 90
2,6-Dimethylnaphthalene 2.67 NV NV ug/kg USEPA 8270D 60-121 30 60-121 90
2,6-Dinitrotoluene 26.7 0.021 MTCA B SPGS ug/kg USEPA 8270D 51-133 30 51-133 90
2-Chloronaphthalene 2.67 6400000 MTCA B DC ug/kg USEPA 8270D 46-124 30 46-124 90
2-Chlorophenol 13.3 27 MTCA B SPGS ug/kg USEPA 8270D 50-122 30 50-122 90
2-Methylnaphthalene 5.33 320000 MTCA B DC ug/kg USEPA 8270D 44-120 30 44-120 90
2-Methylphenol 6.67 150 MTCA B SPGS ug/kg USEPA 8270D 50-122 30 50-122 90
2-Nitroaniline 53.3 800000 MTCA B DC ug/kg USEPA 8270D 40-122 30 40-122 90
2-Nitrophenol 26.7 NV NV ug/kg USEPA 8270D 45-122 30 45-122 90
3,3'-Dichlorobenzidine 26.7 0.20 MTCA B SPGS ug/kg USEPA 8270D 5-137 30 5-137 90
3+4-Methylphenol(s) 6.67 4000000 MTCA B DC ug/kg USEPA 8270D 34-121 30 34-121 90
3-Nitroaniline 53.3 NV NV ug/kg USEPA 8270D 32-122 30 32-122 90
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Table B-3
Soil Preferred Analytical Methods and Performance Criteria
Seaport Landing Upland Remedial Investigation Workplan

Analyte Reporting 
Limit Soil SLV SLV Source Units

Preferred
Analytical
Method

MS
Accuracy
(Percent)

Precision 
(RPD)

LCS 
Accuracy 
(Percent)

Completeness
(Percent)

4,6-Dinitro-2-methylphenol 66.7 6400 MTCA B DC ug/kg USEPA 8270D 50-124 30 50-124 90
4-Bromophenyl phenyl ether 6.67 NV NV ug/kg USEPA 8270D 36-123 30 36-123 90
4-Chloro-3-methylphenol 26.7 8000000 MTCA B DC ug/kg USEPA 8270D 44-120 30 44-120 90
4-Chloroaniline 6.67 0.077 MTCA B SPGS ug/kg USEPA 8270D 30-120 30 30-120 90
4-Chlorophenyl phenyl ether 6.67 NV NV ug/kg USEPA 8270D 31-120 30 31-120 90
4-Nitroaniline 53.3 320000 MTCA B DC ug/kg USEPA 8270D 44-125 30 44-125 90
4-Nitrophenol 26.7 NV NV ug/kg USEPA 8270D 22-121 30 22-121 90
Acenaphthene 2.67 5000 MTCA B SPGS ug/kg USEPA 8270D 40-122 30 40-122 90
Acenaphthylene 2.67 NV NV ug/kg USEPA 8270D 41-124 30 41-124 90
Aniline 13.3 180000 MTCA B DC ug/kg USEPA 8270D 50-124 30 50-124 90
Anthracene 2.67 110000 MTCA B SPGS ug/kg USEPA 8270D 48-124 30 48-124 90
Azobenzene 6.67 9100 MTCA B DC ug/kg USEPA 8270D 44-120 30 44-120 90
Benz(a)anthracene 2.67 NV NV ug/kg USEPA 8270D 48-132 30 48-132 90
Benzidine 53.3 4.3 MTCA B DC ug/kg USEPA 8270D 37-132 30 37-132 90
Benzo(a)pyrene 4 100 MTCA A ug/kg USEPA 8270D 48-124 30 48-124 90
Benzo(b)fluoranthene 4 NV NV ug/kg USEPA 8270D 51-128 30 51-128 90
Benzo(b+k)fluoranthene(s) 8 NV NV ug/kg USEPA 8270D 44-140 30 44-140 90
Benzo(e)pyrene 2.67 NV NV ug/kg USEPA 8270D 48-126 30 48-126 90
Benzo(g,h,i)perylene 2.67 NV NV ug/kg USEPA 8270D 36-120 30 36-120 90
Benzo(k)fluoranthene 4 NV NV ug/kg USEPA 8270D 38-127 30 38-127 90
Benzoic acid 333 18000 MTCA B SPGS ug/kg USEPA 8270D 31-120 30 31-120 90
Benzyl alcohol 13.3 8000000 MTCA B DC ug/kg USEPA 8270D 33-131 30 33-131 90
Biphenyl 2.67 NV NV ug/kg USEPA 8270D 43-125 30 43-125 90
Bis(2-Chloroethoxy) methane 6.67 NV NV ug/kg USEPA 8270D 44-122 30 44-122 90
Bis(2-Chloroethyl) ether 6.67 0.014 MTCA B SPGS ug/kg USEPA 8270D 32-123 30 32-123 90
Bis(2-Chloroisopropyl) ether 6.67 NV NV ug/kg USEPA 8270D 5-140 30 5-140 90
Bis(2-Ethylhexyl) adipate 66.7 NV NV ug/kg USEPA 8270D 28-120 30 28-120 90
Bis(2-ethylhexyl)phthalate 40 670 MTCA B SPGS ug/kg USEPA 8270D 45-133 30 45-133 90
Butyl benzyl phthalate 26.7 650 MTCA B SPGS ug/kg USEPA 8270D 30-122 30 30-122 90
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Table B-3
Soil Preferred Analytical Methods and Performance Criteria
Seaport Landing Upland Remedial Investigation Workplan

Analyte Reporting 
Limit Soil SLV SLV Source Units

Preferred
Analytical
Method

MS
Accuracy
(Percent)

Precision 
(RPD)

LCS 
Accuracy 
(Percent)

Completeness
(Percent)

Carbazole 4 NV NV ug/kg USEPA 8270D 30-120 30 30-120 90
Chrysene 2.67 NV NV ug/kg USEPA 8270D 31-120 30 31-120 90
Dibenz(a,h)anthracene 2.67 NV NV ug/kg USEPA 8270D 34-120 30 34-120 90
Dibenzofuran 2.67 80000 MTCA B DC ug/kg USEPA 8270D 34-120 30 34-120 90
Diethylphthalate 26.7 4700 MTCA B SPGS ug/kg USEPA 8270D 35-123 30 35-123 90
Dimethylphthalate 26.7 NV NV ug/kg USEPA 8270D 7-120 30 7-120 90
Di-n-butylphthalate 26.7 3000 MTCA B SPGS ug/kg USEPA 8270D 16-120 30 16-120 90
Di-n-octyl phthalate 250 800000 MTCA B DC ug/kg USEPA 8270D 35-120 30 35-120 90
Fluoranthene 2.67 32000 MTCA B SPGS ug/kg USEPA 8270D 33-120 30 33-120 90
Fluorene 2.67 5100 MTCA B SPGS ug/kg USEPA 8270D 36-123 30 36-123 90
Hexachlorobenzene 2.67 44 MTCA B SPGS ug/kg USEPA 8270D 30-132 30 30-132 90
Hexachlorobutadiene 6.67 30 MTCA B SPGS ug/kg USEPA 8270D 23-120 30 23-120 90
Hexachlorocyclopentadiene 13.3 9600 MTCA B SPGS ug/kg USEPA 8270D 36-120 30 36-120 90
Hexachloroethane 6.67 2.3 MTCA B SPGS ug/kg USEPA 8270D 25-133 30 25-133 90
Indeno(1,2,3-cd)pyrene 2.67 NV NV ug/kg USEPA 8270D 50-121 30 50-121 90
Isophorone 6.67 15 MTCA B SPGS ug/kg USEPA 8270D 29-122 30 29-122 90
Naphthalene 5.33 240 MTCA B SPGS ug/kg USEPA 8270D 47-127 30 47-127 90
Nitrobenzene 26.7 6.5 MTCA B SPGS ug/kg USEPA 8270D 44-125 30 44-125 90
N-Nitrosodimethylamine 6.67 20 MTCA B DC ug/kg USEPA 8270D 39-125 30 39-125 90
N-Nitroso-di-n-propylamine 6.67 0.0039 MTCA B SPGS ug/kg USEPA 8270D 5-120 30 5-120 90
N-Nitrosodiphenylamine 6.67 28 MTCA B SPGS ug/kg USEPA 8270D 60-121 30 60-121 90
Pentachlorophenol 26.7 0.88 MTCA B SPGS ug/kg USEPA 8270D 22-121 30 22-121 90
Perylene 2.67 NV NV ug/kg USEPA 8270D 39-126 30 39-126 90
Phenanthrene 2.67 NV NV ug/kg USEPA 8270D 42-127 30 42-127 90
Phenol 5.33 760 MTCA B SPGS ug/kg USEPA 8270D 5-120 30 5-120 90
Pyrene 2.67 33000 MTCA B SPGS ug/kg USEPA 8270D 40-125 30 40-125 90
Pyridine 13.3 80000 MTCA B DC ug/kg USEPA 8270D 40-125 30 40-125 90
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Table B-3
Soil Preferred Analytical Methods and Performance Criteria
Seaport Landing Upland Remedial Investigation Workplan

Analyte Reporting 
Limit Soil SLV SLV Source Units

Preferred
Analytical
Method

MS
Accuracy
(Percent)

Precision 
(RPD)

LCS 
Accuracy 
(Percent)

Completeness
(Percent)

PAHs
Acenaphthene 10 5000 MTCA B SPGS ug/kg USEPA 8270D 40-122 30 40-122 90
Acenaphthylene 10 NV NV ug/kg USEPA 8270D 32-132 30 32-132 90
Anthracene 10 110000 MTCA B SPGS ug/kg USEPA 8270D 47-123 30 47-123 90
Benz(a)anthracene 10 NV NV ug/kg USEPA 8270D 49-126 30 49-126 90
Benzo(a)pyrene 10 100 MTCA A ug/kg USEPA 8270D 45-129 30 45-129 90
Benzo(b)fluoranthene 10 NV NV ug/kg USEPA 8270D 45-132 30 45-132 90
Benzo(k)fluoranthene 10 NV NV ug/kg USEPA 8270D 47-132 30 47-132 90
Benzo(b+k)fluoranthene(s) 20 NV NV ug/kg USEPA 8270D 45-132 30 45-132 90
Benzo(g,h,i)perylene 10 NV NV ug/kg USEPA 8270D 43-134 30 43-134 90
Carbazole 10 NV NV ug/kg USEPA 8270D 50-122 30 50-122 90
Chrysene 10 NV NV ug/kg USEPA 8270D 50-124 30 50-124 90
Dibenz(a,h)anthracene 10 NV NV ug/kg USEPA 8270D 45-134 30 45-134 90
Dibenzofuran 10 80000 MTCA B DC ug/kg USEPA 8270D 44-120 30 44-120 90
Fluoranthene 10 32000 MTCA B SPGS ug/kg USEPA 8270D 50-127 30 50-127 90
Fluorene 10 5100 MTCA B SPGS ug/kg USEPA 8270D 43-125 30 43-125 90
Indeno(1,2,3-cd)pyrene 10 NV NV ug/kg USEPA 8270D 45-133 30 45-133 90
1-Methylnaphthalene 10 34000 MTCA B DC ug/kg USEPA 8270D 40-120 30 40-120 90
2-Methylnaphthalene 10 320000 MTCA B DC ug/kg USEPA 8270D 38-122 30 38-122 90
Naphthalene 10 240 MTCA B SPGS ug/kg USEPA 8270D 35-123 30 35-123 90
Phenanthrene 10 NV NV ug/kg USEPA 8270D 50-121 30 50-121 90
Pyrene 10 33000 MTCA B SPGS ug/kg USEPA 8270D 47-127 30 47-127 90
cPAH TEQ NA 100 MTCA A ug/kg -- -- -- -- --
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Table B-3
Soil Preferred Analytical Methods and Performance Criteria
Seaport Landing Upland Remedial Investigation Workplan

Analyte Reporting 
Limit Soil SLV SLV Source Units

Preferred
Analytical
Method

MS
Accuracy
(Percent)

Precision 
(RPD)

LCS 
Accuracy 
(Percent)

Completeness
(Percent)

PCBs
Aroclor 1016 4 5600 MTCA B DC ug/kg USEPA 8082A 47-134 30 47-134 90
Aroclor 1221 4 NV NV ug/kg USEPA 8082A -- 30 -- 90
Aroclor 1232 4 NV NV ug/kg USEPA 8082A -- 30 -- 90
Aroclor 1242 4 NV NV ug/kg USEPA 8082A -- 30 -- 90
Aroclor 1248 4 NV NV ug/kg USEPA 8082A -- 30 -- 90
Aroclor 1254 4 500 MTCA B DC ug/kg USEPA 8082A -- 30 -- 90
Aroclor 1260 4 500 MTCA B DC ug/kg USEPA 8082A 53-140 30 53-140 90
Aroclor 1262 4 NV NV ug/kg USEPA 8082A -- 30 -- 90
Aroclor 1268 4 NV NV ug/kg USEPA 8082A -- 30 -- 90
Total PCBs 4 500 MTCA B DC ug/kg -- -- -- -- --

Dioxins/Furans
2,3,7,8 - TCDF 1 NV NV pg/g USEPA 1613 -- 30 78-158 90
1,2,3,7,8 - PeCDF 5 NV NV pg/g USEPA 1613 -- 30 80-134 90
2,3,4,7,8 - PeCDF 5 NV NV pg/g USEPA 1613 -- 30 68-160 90
1,2,3,4,7,8 - HxCDF 5 NV NV pg/g USEPA 1613 -- 30 72-134 90
1,2,3,6,7,8 - HxCDF 5 NV NV pg/g USEPA 1613 -- 30 84-130 90
2,3,4,6,7,8 - HxCDF 5 NV NV pg/g USEPA 1613 -- 30 70-156 90
1,2,3,7,8,9 - HxCDF 5 NV NV pg/g USEPA 1613 -- 30 78-130 90
1,2,3,4,6,7,8, - HpCDF 5 NV NV pg/g USEPA 1613 -- 30 82-122 90
1,2,3,4,7,8,9 - HpCDF 5 NV NV pg/g USEPA 1613 -- 30 78-138 90
OCDF 10 NV NV pg/g USEPA 1613 -- 30 63-170 90
2,3,7,8 - TCDD 1 13 MTCA B DC pg/g USEPA 1613 -- 30 67-158 90
1,2,3,7,8 - PeCDD 5 NV NV pg/g USEPA 1613 -- 30 70-142 90
1,2,3,4,7,8 - HxCDD 5 NV NV pg/g USEPA 1613 -- 30 70-164 90
1,2,3,6,7,8 - HxCDD 5 NV NV pg/g USEPA 1613 -- 30 76-134 90
1,2,3,7,8,9 - HxCDD 5 160 MTCA B DC pg/g USEPA 1613 -- 30 64-162 90
1,2,3,4,6,7,8 - HpCDD 5 NV NV pg/g USEPA 1613 -- 30 70-140 90
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• Estimated Maximum Potential Concentration (EMPC)—An EMPC is a value calculated 
for a reported analyte when the signal-to-noise ratio is at least 2.5:1 for both quantitation 
ions, but the ion abundance ratio criteria used for analyte confirmation are not met 
(USEPA, 2014). An EMPC value represents the maximum possible result of  an analyte 
that could not be positively identified. The inability to positively identify the analyte 
could be a result of  matrix interference, a coeluting compound, or low response.  

• Toxic Equivalency Factor (TEF)—The factor by which each congener is multiplied in 
order to calculate its toxicity relative to 2,3,7,8-TCDD (Ecology, 2007). These values are 
summed to calculate the TEQ. TEFs depend on the endpoint being examined (i.e., birds, 
fish, mammals).  

• TEQs—Concentrations of  each congener are adjusted and summed to reflect their 
potency relative to 2,3,7,8-TCDD, one of  the most toxic congeners. The TEQ is the 
sum of  congener results multiplied by their specific TEF (Ecology, 2007). 

ANALYTICAL METHODS 
Dioxins are analyzed generally by USEPA Method 1613B or 8290, using a high-resolution gas 
chromatograph paired with a high-resolution mass spectrometer. A laboratory’s PQL is usually the 
same for both methods. While the methods are very similar, Method 1613B is preferred, as it 
requires more rigorous quality assurance and quality control (QA/QC) through the use of  six more 
internal standards than Method 8290. Because analytical technology and methodology have 
advanced rapidly since the methods were written, many laboratories combine elements of  both 
methods to obtain the best results possible (Hoffman, E., and D. Fox 2010). Often the preparation 
and analyses are run using Method 1613B (for the additional QA/QC), while the calculations will be 
performed by Method 8290 (in order to obtain the sample- and analyte-specific EDLs). Method 
1613B with calculated EDLs is the preferred method.  

LABORATORY DELIVERABLES 
It is important to work closely with the laboratory performing the dioxin analyses because different 
laboratories report data in different ways. The following items should be requested to ensure that the 
analytical report and electronic data deliverable (EDD) will contain all of  the requisite information 
to validation the data and calculate TEQs:  

• EDLs1and PQLs should be included in the final analytical report. EDLs, MDLs, and 
PQLs should all be included in the EDD. 

• Results should be reported to the sample- and analyte-specific EDL. Results below the 
PQL but above the EDL will be qualified as estimates (J).  

 
1 Note that USEPA Method 1613B does not provide for the calculation of  EDLs; therefore, the laboratory must use the 

calculation approach provided in Method 8290 to report the required limits. 









 

 

 

APPENDIX C 
BORING AND WELL LOGS FROM PREVIOUS 
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APPENDIX D 
ANAYTICAL DATA TABLES FROM PREVIOUS 

INVESTIGATIONS 























































































































 

 

APPENDIX E 
OCTOBER 2019 GEOPHYSICAL SURVEY REPORT 

 



































 

 

APPENDIX F 
WATER LEVEL MEASUREMENT WORK PLAN 
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